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(54) CONTROLLER OF DIESEL ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain, even when the post injection 
is performed at the time of idling, a variation in engine rotating speed at 
the same level as that in normal idling state where post injection is not 
performed. 

SOLUTION: In this controller of the diesel engine to perform a main 
injection using a fuei injection nozzle and a post injection in an 
expansion stroke after the main injection, a control unit 15 comprises a 
control means for controlling both a main injection amount and a post 
injection timing so that a target rotating speed can be maintained when 
the post injection is performed at the time of idling. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The control unit of the diesel power plant characterized by having the control means which doubles and controls the Maine 
injection quantity and postfuel injection timing so that target rotational speed is maintained in the control unit of the diesel power plant 
which performs the Maine injection and postinjection like the expansion line after this Maine injection when performing postinjection 
at the time of an idle. 

[Claim 2] A means to calculate the deflection from the target rotational speed of an engine speed with said actual control means, A 
means to determine the controlled variable to postfuel injection timing, and the controlled variable to the Maine injection quantity 
from a means to set up the distribution coefficient of a controlled variable according to an excess air factor, and this distribution 
coefficient and said deflection, A means to calculate the amount of feedbacks of postfuel injection timing using the controlled variable 
and feedback gain over postfuel injection timing, A means to compute target post fuel injection timing by amending postfuel injection 
timing in this amount of feedbacks, A means to calculate the amount of feedbacks of the Maine injection quantity using the controlled 
variable and feedback gain over the Maine injection quantity, The control unit of the diesel power plant according to claim 1 
characterized by consisting of a means to compute the Maine injection quantity by amending fuel oil consumption in this amount of 
feedbacks. 

[Claim 3] A means to calculate the deflection from the target rotational speed of an engine speed with said actual control means, A 
means to set separately the feedback gain according to an excess air factor to the object for control of the Maine injection quantity, and 
control of postfiiel injection timing, A means to calculate the amount of feedbacks of postfuel injection timing using the feedback gain 
according to an excess air factor and said deflection for control of postfuel injection timing, A means to compute target post fuel 
injection timing by amending postfuel injection timing in this amount of feedbacks, A means to calculate the amount of feedbacks of 
the Maine injection quantity using the feedback gain according to an excess air factor and said deflection for control of the Maine 
injection quantity, The control unit of the diesel power plant according to claim 1 characterized by consisting of a means to compute 
the Maine injection quantity by amending fuel oil consumption in this amount of feedbacks. 

[Claim 4] The control unit of the diesel power plant according to claim 2 characterized by amending the feedback gain used for 
calculating the amount of feedbacks of postfuel injection timing according to postfuel injection timing. 

[Claim 5] the filtering function which catches the NOx catalyst function in which holds NOx in the ambient atmosphere in which an 
excess air factor exceeds 1 , and an excess air factor purifies NOx in one or less ambient atmosphere, the oxidation catalyst function 
which oxidizes HC-CO, or an exhaust air particle - independent — or the control unit of the diesel power plant of any one publication 
to claims 1-4 characterized by combining and coming out and having the exhaust emission control device which it has. 
[Claim 6] The control unit of the diesel power plant according to claim 5 characterized by controlling the exhaust air energy collected 
by the turbosupercharger when it has a turbosupercharger. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit of a diesel power plant, especially the thing which performs idle 

rotational -speed control. 

[0002] 

[Description of the Prior Art] There are some which perform the so-called postinjection which injects the fuel of a small amount like 
the expansion stroke and exhaust air line after termination of the Maine injection for various kinds of purposes (refer to JP,2000- 
45828,A). 
[0003] 

[Problem(s) to be Solved by the Invention] the place which could not but be a small amount corresponds to the severity of the demand 
to exhaust air purification, and the case where it is markedly alike and the large postinjection quantity is set up from the conventional 
postinjection quantity is producing the conventional postinjection quantity. For example, when performing postinjection like the 
expansion line after the Maine injection for the purpose of raising an exhaust-gas temperature sharply for warming-up promotion of a 
catalyst etc., if it is a small amount, by the time most postinjection fuels will change to the heat for an exhaust air temperature rise and 
it will produce torque, it will not result, but if the postinjection quantity becomes large, a part will change to torque. That is, torque 
(the torque generated by this postinjection is only called "posttorque" below.) newly occurs by postinjection like the expansion line 
after the Maine injection. 

[0004] And it becomes a problem when especially this posttorque arises during idle rotational-speed control. The amount of feedbacks 
based on [ when the actual engine speed Ne fell from the target rotational speed TNE so that the target rotational speed TNE 
beforehand set up by idle rotational-speed control at the time of the idle to whom a load most tends to become , therefore the engine 
speed tends to become / the supply fuel / fewest unstably may be maintained for example, ] the deflection from desired value was 
applied to the Maine injection quantity, fuel increase in quantity was performed, and real rotational speed is returned to desired value, 
when this was expressed with the control system, equipment was conventionally shown in drawing 53 - as — (1) - the deflection 
DNE from the target rotational speed TNE of the actual engine speed Ne - calculating -- (2) - this deflection DNE and feedback gain 
(fixed) ~ using - the amount QflscM of feedbacks - calculating - (3) - the Maine injection quantity TQfMI is computed by 
amending fuel oil consumption in this amount QflscM of feedbacks, the time of postinjection being performed during such idle 
rotational-speed control, and posttorque arising, originating in this, and an engine speed going up exceeding desired value — the 
former — equipment — coming out — it operates so that posttorque may be offset by reducing the Maine injection quantity and 
reducing the torque (only henceforth the "Maine torque") by the Maine injection and an engine speed may be maintained at desired 
value. 

[0005] If posttorque is large especially at this time, this posttorque that became large must reduce the Maine injection quantity to 0 by 
min as a method of phase murder by reduction of the Maine torque. However, postinjection cannot replace the Maine injection and 
cannot achieve all the functions of the Maine injection. Since postfuel injection timing is set to the lag side rather than Maine fuel 
injection timing to it being determined that the optimal torque for an idle state produces the Maine injection quantity and Maine fuel 
injection timing, whenever [ cylinder internal temperature / at the time of a postinjection fuel surely burning ] is low, a postinjection 
fuel will burn at low temperature, the discharge of the soot which constitutes an exhaust air particle, or nitrogen oxides NOx increases, 
and emission gets worse. 

[0006] Then, by considering as the configuration which maintains target rotational speed also when performing postinjection at the 
time of an idle and which faces a thing, and doubles and controls not only the Maine injection quantity but postfuel injection timing, 
this invention aims at keeping it the same as that of the time of the usual idle which it does not change [ injection / post] in an engine 
speed, also when performing postinjection at the time of an idle. 

[0007] By defining the distribution coefficient KDNE of a controlled variable according to an excess air factor (al), and distributing 
the deflection DNE from the target rotational speed TNE of Ne of real rotational speed with this (a2) distribution coefficient KDNE, as 
shown in drawing 54 as a concrete configuration As a controlled variable to postfuel injection timing, DNExKDNE is determined to 
this as a controlled variable [ as opposed to the Maine injection quantity for DNEx (1-KDNE) ]. The rest uses each controlled variable 
and feedback gain (fixed). The amount ItlscP of feedbacks (a3) QflscM is calculated and it considers as postfuel injection timing 
which corresponds in each (a4) amount ItlscP and QflscM of feedbacks, and the configuration which computes the target post fuel 
injection timing TItP and the Maine injection quantity TQfMI by amending fuel oil consumption. Or the feedback gain which changes 
according to an excess air factor while weaving in a distribution coefficient like drawing 55 (bl) is separately set up by control of the 
Maine injection quantity, and control of postfuel injection timing. The feedback gain and deflection DNE which change with these 
excess air factors are used. The amount ItlscP of feedbacks (b2) QflscM is calculated and it considers as postfuel injection timing 
which corresponds in each (b3) amount ItlscP and QflscM of feedbacks, and the configuration which computes the target post fuel 
injection timing TItP and the Maine injection quantity TQfMI by amending fuel oil consumption. 

[0008] Here, making it define the distribution coefficient KDNE of a controlled variable with an excess air factor is based on the 
following ideas. 

[0009] First, it increases, so that it will change according to postfuel injection timing and postfuel injection timing will carry out a 
tooth lead angle, if the rate of changing to posttorque among postinjection fuels has the fixed postinjection quantity. Moreover, if 
postfuel injection timing is the same, posttorque will become so large that there is much postinjection quantity. Therefore, it is thought 
that the magnitude of posttorque becomes settled with postfuel injection timing and the postinjection quantity. On the other hand, since 
an excess air factor becomes settled in the sum total of the Maine injection quantity and the postinjection quantity, if the postinjection 
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quantity changes, an excess air factor will change. Then, when the postinjection quantity was set up greatly, the excess air factor and 
postfuel injection timing which become settled with the postinjection quantity were made into the parameter and the effect of 
posttorque was investigated, the result shown in drawing 56 was obtained, this drawing — as shown in the middle, it is falling, so that 
postfuel injection timing carries out the lag of the posttorque in excess-air-factor regularity (postinjection Ryoichi law). Therefore, 
posttorque can be controlled by carrying out the lag of the postfuel injection timing. 

[0010] Moreover, if an excess air factor generally becomes small like the drawing 56 upper case, the fuel consumption for 
postinjection (combustion rate) will get worse, since [ namely, ] the oxygen density in the ambient atmosphere at the time of a 
postinjection fuel burning comes out enough, and there is and the reaction of a fuel and oxygen tends (the rate of combustion is quick) 
to occur, when the Maine injection quantity is small (an excess air factor is large) - a postinjection fuel - the whole quantity burns 
mostly and the fuel consumption for postinjection becomes good. Since the generating heat of the postinjection fuel which burned 
previously on the other hand while some postinjection fuels bumed, it remained and the fuel consumption for postinjection worsened, 
since [ with few oxygen densities in the ambient atmosphere at the time of a postinjection fuel burning, when the Maine injection 
quantity is large (an excess air factor is small) ] the rate of combustion was slow is used for combustion after that, the total heat by 
postinjection becomes small, and posttorque becomes small, thereby - drawing 56 - change of the posttorque over change of postfuel 
injection timing becomes small, so that an excess air factor becomes small, as shown in the middle (posttorque sensibility worsens). 
[001 1] Therefore, if lambda l-lambda2 define the range which shows the phenomenon in which posttorque sensibility becomes good 
so that an excess air factor becomes large, when setting up the postinjection quantity greatly, the conceptual diagram shown in 
drawing 57 (a) will be obtained. lambda 1 which is the threshold value of a small side here is an excess air factor with posttorque 
sensibility, though it is bad. lambda 2 which is the threshold value of a large side is the excess air factor of a limitation with the need 
of taking posttorque into consideration. 

[0012] Next, drawing 57 (a) explains the control concept of this invention. In this drawing, an axis of ordinate is a parameter 
equivalent to posttorque sensibility, and expresses the assignment rate of the postinjection to the torque control of postinjection. For 
example, 0 shows that the assignment rate of postinjection performs a torque control by 0, i.e., the Maine injection. When the 
assignment rate of postinjection is set to increase and 1 from this condition along with a value becoming large, performing a torque 
control only by postinjection shortly is shown. 

[0013] In addition, the torque control by postinjection is performed by control of postfuel injection timing instead of the postinjection 
quantity. On the other hand, the torque control by the Maine injection is performed by control of the Maine injection quantity. 
[0014] Since posttorque can be effectively reduced by carrying out the lag of the postfuel injection timing if an excess air factor is in 
lambda 2 side within the limits of lambda l-lambda2 when postinjection begins by this and an engine torque increases, the amount 
which reduces the Maine injection quantity becomes smaller than the case where an engine torque is reduced only with the 
conventional Maine injection quantity. 

[0015] Therefore, torque fluctuation can be prevented, without inviting aggravation of exhaust air to control of postfuel injection 
timing by giving weight, i.e., controlling the Maine injection quantity and postfuel injection timing according to an excess air factor, 
so that an excess air factor is close to lambda 2 within the limits of lambda 1 -lambda2, as shown in drawing 57 (a). 
[0016] In addition, although considered as the linear property in drawing 57 (a), since it is necessary to include and cope with it also 
about the time of an excess air factor having lambdal-lambda2 out of range as it faces applying to actual control and was shown in 
drawing 57 (b), it has tied smoothly as a curved property so that operational status may not change a lot on the boundary of the field of 
the range of lambda l-lambda2, and the other range. 

[0017] Next, an excess air factor explains the time of being out of range of lambda l-lambda2. 

[001 8] Within the limits of Iambda2-lambda3 with a first bigger excess air factor than lambda 2, since the postinjection quantity is a 
general amount so greatly, it is a field which the technical problem (fluctuation of the rotational speed in the case of setting up the 
postinjection quantity greatly) of this invention does not generate. Therefore, what is necessary is just to give weight to control of the 
Maine injection quantity in this field, so that it is close to lambda 3, as shown in drawing 57 (b) since fluctuation of rotational speed 
can fully be prevented only by the torque control by the Maine injection quantity as usual. 

[0019] Moreover, since [ that the rate of combustion of a postinjection fuel is very slow ] posttorque sensibility is bad, it should be 
made to give weight to control of the Maine injection quantity in the range where an excess air factor is smaller than lambda 1, 
although the postinjection quantity is large sharply (therefore, a torque control is performed only by control of the Maine injection 
quantity). 

[0020] In addition, he is trying for postfuel injection timing to control within the limits of hatching in drawing 56 in consideration of 
that the rate of changing to posttorque among postinjection fuels, so that the tooth lead angle of the postfuel injection timing is carried 
out becomes high, and the thing (for the discharge of HC before it happens to increase) which the fuel consumption for postinjection 
worsens, so that a lag is carried out on the other hand (the rate of the fuel not burning becoming high), and exhaust air gets worse 
according to it. 

[0021] Moreover, although the assignment rate of control of postinjection about [ in drawing 57 (b) ] lambda2 serves as max, it was 
not referred to as 1 of maximum in that case, but when rotation fluctuation occurs by change of an auxiliary machinery load for 
example, at the time of an idle, has left [ . ] the room of control by the Maine injection quantity as a little less than one for performing 
a torque control with the Maine injection quantity, and making it make this rotation fluctuation absorb. 

[0022] In addition, when the case where the postinjection quantity which is the object of this invention is greatly set up using drawing 
57 (b) is compared with the case where it is set as the general postinjection quantity currently performed from before, lambda 3 in 
drawing is the excess air factor of only the Maine injection before postinjection initiation. To the Maine injection quantity, so greatly, 
the excess air factor after the postinjection initiation at that time is set to lambda 4, and the general postinjection quantity does not shift 
from lambda 3 so much. However, the excess air factor after the postinjection initiation at the time of setting up greatly the 
postinjection quantity which is the object of this invention is set to lambda 5, and is fairly small as compared with lambda 4 in the 
general case of being carried out conventionally. 
[0023] 

[Means for Solving the Problem] In the control unit of the diesel power plant which performs the Maine injection and postinjection 
like the expansion line after this Maine injection, the 1st invention is equipped with the control means which doubles and controls the 
Maine injection quantity and postfuel injection timing so that target rotational speed is maintained, when performing postinjection at 
the time of an idle. 

[0024] A means 3 1 by which said control means calculates the deflection DNE from the target rotational speed TNE of the actual 
engine speed Ne in the 2nd invention as the 1st invention is shown in drawing 54 , A means 32 to set up the distribution coefficient 
KDNE of a controlled variable according to an excess air factor, The controlled variable to postfuel injection timing and the controlled 
variable to the Maine injection quantity are determined from this distribution coefficient KDNE and said deflection DNE (for example, 
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as a controlled variable to postfuel injection timing, DNExKDNE). On the other hand, a means 33 to determine DNEx (1-KDNE) as a 
controlled variable to the Maine injection quantity, A means 34 to calculate the amount ItlscP of feedbacks of postfuel injection timing 
using the controlled variable and feedback gain over postfuel injection timing, A means 35 to compute the target post fuel injection 
timing TItP by amending postfuel injection timing in this amount ItlscP of feedbacks, It consists of a means 36 to calculate the amount 
QflscM of feedbacks of the Maine injection quantity using the controlled variable and feedback gain over the Maine injection 
quantity, and a means 37 to compute the Maine injection quantity TQfMI by amending fuel oil consumption Qf in this amount QflscM 
of feedbacks. 

[0025] A means 3 1 by which said control means calculates the deflection DNE from the target rotational speed TNE of the actual 
engine speed Ne in the 3rd invention as the 1st invention is shown in drawing 55 , Means 41 and 42 to set separately the feedback gain 
according to an excess air factor to the object for control of the Maine injection quantity, and control of postfuel injection timing, A 
means 43 to calculate the amount ItlscP of feedbacks of postfuel injection timing using the feedback gain according to an excess air 
factor and said deflection DNE for control of postfuel injection timing, A means 35 to compute the target post fuel injection timing 
TItP by amending postfuel injection timing in this amount ItlscP of feedbacks, A means 44 to calculate the amount QflscM of 
feedbacks of the Maine injection quantity using the feedback gain according to an excess air factor and said deflection DNE for 
control of the Maine injection quantity, It consists of a means 37 to compute the Maine injection quantity TQfMI by amending fuel oil 
consumption Qf in this amount QflscM of feedbacks. 

[0026] In the 4th invention, the feedback gain used for calculating the amount ItlscP of feedbacks of postfuel injection timing in the 
2nd invention is amended according to postfuel injection timing. 

[0027] In the 5th invention, it has the exhaust emission control device which is independent or has in combination the filtering 
function which catches the NOx catalyst function in which holds NOx in the ambient atmosphere in which an excess air factor exceeds 
1 in any one invention from the 1 st to the 4th, and an excess air factor purifies NOx in one or less ambient atmosphere, the oxidation 
catalyst function which oxidizes HC-CO, or an exhaust air particle. 

[0028] the 6th invention — the 5th invention - when it is and has a turbosupercharger, the exhaust air energy collected by the 

turbosupercharger is controlled. 

[0029] 

[Effect of the Invention] posttorque — postinjection Ryoichi — since it falls so that postfuel injection timing carries out a lag in the case 
of a law, posttorque can be controlled by carrying out the lag of the postfuel injection timing. Therefore, it can be kept the same as that 
of the time of the usual idle which it does not change [ injection / post] in an engine speed also when performing postinjection at the 
time of an idle by controlling postfuel injection timing to a lag side for big post torque to arise even if it controls postfuel injection 
timing by the 1st invention in addition to the Maine injection quantity and has set up the postinjection quantity greatly in that case, and 
not to influence rotation fluctuation. 

[0030] Since an excess air factor becomes small in connection with the postinjection quantity increasing according to the 2nd and 3rd 
invention, the increase of a rate which controls torque by postfuel injection timing according to reduction of this excess air factor, and 
the rate which controls torque by postfuel injection timing in a predetermined excess air factor can be made into max. The Maine 
injection quantity is mostly fixed to a predetermined value, and torque is controlled by this condition by postfuel injection timing 
(postinjection initiation stage). That is, when real rotational speed rises from desired value by generation of posttorque, by delaying a 
postinjection initiation stage, torque is reduced, when [ this ] real rotational speed falls from desired value conversely, by setting 
forward a postinjection initiation stage, torque is increased and real rotational speed is returned to desired value by this. 
[003 1] In this case, aggravation of combustion, operability, or exhaust air can be controlled, raising an exhaust-gas temperature even 
to the temperature of a request by postinjection, since it becomes the amount in which the postinjection quantity will attain the excess 
air factor of this request fundamentally if it determines beforehand that indispensable torque is secured by the Maine injection since 
the Maine injection quantity is not reduced like equipment before even if the postinjection quantity is set up greatly, and neither 
operability nor exhaust air gets worse an excess air factor. 

[0032] And since the yield of POSUTORUKU falls when the postinjection quantity increases further and an excess air factor comes 
near 1 , the rate which controls torque for the rate which controls torque by postfuel injection timing by min, i.e., the Maine injection 
quantity, can be made into max. In this condition, when for example, real rotational speed falls from desired value, by increasing the 
Maine injection quantity, torque is increased, when [ this ] real rotational speed rises from desired value conversely, by reducing the 
Maine injection quantity, torque is reduced and real rotational speed is returned to desired value by this. 

[0033] According to the 4th invention, fluctuation of the rotational speed in the case of performing postinjection at the time of an idle 
can be controlled with a more sufficient precision. 

[0034] The NOx catalyst function in which according to the 5th invention holds NOx in the ambient atmosphere (lean atmosphere) in 
which the rate of overempty exceeds 1 , and an excess air factor purifies NOx in one or more ambient atmospheres (rich ambient 
atmosphere), It is combining and coming out and combining postfuel injection timing at the time of the idle according the exhaust 
emission control device which it has to the 1 st, 2nd, 3rd, and 4th invention, and the feedback control of the Maine injection quantity, it 
is independent about the filtering function which catches the oxidation catalyst function or exhaust air particle which oxidizes HC-CO 
» it is - Also at the time of an idle, purification of NOx, playback of a filter, and discharge of poisoning are attained, and can raise the 
engine-performance dependability and endurance of exhaust air after-treatment equipment. 

[0035] Since the exhaust air after-treatment equipment located in the lower stream of a river of a turbosupercharger is supplied 
according to the 6th invention, without exhaust air energy being collected by the turbosupercharger in the case of the engine having a 
turbosupercharger, the temperature up effectiveness by postinjection is efficiently utilizable. 
[0036] 

[Embodiment of the Invention] Drawing 1 is the rough block diagram of a diesel power plant, and, as for an engine and 2, 1 is [ an 
inhalation-of-air path and 3 ] flueways. 

[0037] An engine is equipped with the common rail-type fuel injection equipment 4. This can consist of a fuel tank which is not 
mainly illustrated, and a supply pump, a common rail (accumulator) 5 and the fuel injection nozzle 6 prepared for every gas column, 
the high-pressure fuel generated on the high-pressure supply pump can be stored in a common rail 5, and initiation and termination of 
injection can be freely controlled by opening and closing a nozzle needle by the cross valve 7 in a fuel injection nozzle 6. The fuel 
pressure in a common rail 5 is controlled by the discharge quantity controlling mechanism of a pressure sensor and a supply pump by 
the optimum value which an engine always calculates. 

[0038] The EGR valve (EGR equipment) for 9 being prepared in the path 8 which opens a flueway 3 and the inhalation-of-air path 2 
for free passage, and performing EGR (exhaust air ring current), the turbosupercharger (it consists of exhaust gas turbine 1 1 a, 
compressor 1 lb, and adjustable nozzle 1 lc) which 1 1 equips with an adjustable nozzle, and 12 are intercoolers. 
[0039] Control of fuel oil consumption, fuel injection timing, fuel pressure, etc. is performed by the control unit 15 which consists of 
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microprocessors. To a control unit 15, for this reason, the signal from the sensor 18 for the accelerator opening sensor 16, the sensor 
17 which detects an engine speed and whenever [ crank angle ], and gas column distinction, and a coolant temperature sensor 19 It 
inputs with the signal from an inhalation-of-air temperature sensor and an atmospheric pressure sensor which is not illustrated, and is 
based on these. A control unit 15 According to an engine speed and accelerator opening, target fuel oil consumption and fuel injection 
timing are calculated, and ON time amount of the cross valve 7 in a nozzle is controlled corresponding to this target fuel oil 
consumption, and ON stage of a cross valve 7 is controlled corresponding to target fuel injection timing. 

[0040] A flueway 3 is equipped with the NOx catalyst 13 with an oxidation catalyst function. Reduction purification is carried out 
using HC which is desorbed from NOx to which it was sticking when this NOx catalyst 1 3 adsorbed NOx under exhaust air in the field 
in which the excess air factor of exhaust air exceeds 1 and the excess air factor became one or less and to which an excess air factor 
exists this NOx both from which it was desorbed under one or less ambient atmosphere, and CO as a reducing agent. If it becomes 
certain conditions in order to carry out reduction purification of the adsorption NOx of this NOx catalyst 13 periodically and to 
reproduce the NOx catalyst 13, a control unit 15 will perform postinjection like the expansion line after the Maine injection. Since the 
purpose of the postinjection at this time is two, promote [ that raise an exhaust-gas temperature by (1) rich combustion, and this plans 
the temperature up of a catalyst, and ] reduction of NOx by (2) catalysts (it is the need that an excess air factor is less than one for that 
purpose), it sets a target excess air factor or less to 1 .0. 

[0041] DPF (diesel party curate filter) 14 of the lower stream of a river of the NOx catalyst 13 is for catching exhaust air particles, such 
as soot. If it becomes certain conditions in order to raise an exhaust-gas temperature, to carry out autohesion fire of the exhaust air 
particle, to make it bum and to reproduce DPF 14, when the exhaust air particle caught by this DPF 14 becomes a predetermined value, 
a control unit 1 5 will perform postinjection like the expansion line after the Maine injection. The purpose of the postinjection at this 
time sets burning an exhaust air particle (that is, that it is one or more an excess air factor, since oxygen is required need), and a target 
excess air factor or less to 1 .2. 

[0042] Thus, although all perform postinjection for playback of the NOx catalyst 13 and DPF 14, since the purpose and the target 
excess air factor in the case of postinjection differ from each other by each, in order to reproduce rich operation and DPF 14 for 
operation which performs postinjection in order to reproduce the NOx catalyst 13, it distinguishes considering operation which 
performs postinjection as playback operation. 

[0043] Although such postinjection is performed also at the time of an idle, the postinjection quantity in case an excess air factor 
becomes 1 .2 or less is an amount which the postinjection quantity generally performed conventionally carries out several times, and 
the posttorque which was outside the object of consideration generates it conventionally. Then, also when postinjection of an amount 
which the postinjection quantity generally performed conventionally carries out several times is performed so that rotational-speed 
fluctuation may not arise in response to the effect of this posttorque that is, in addition to the Maine injection quantity, a control unit 
15 also controls postfuel injection timing so that the target rotational speed TNE is maintained, concrete - ** — the target excess air 
factor Tlamb defined beforehand - responding ~ the distribution coefficient KDNE of a controlled variable - setting - ** - by 
distributing the deflection DNE from the target rotational speed TNE with this distribution coefficient KDNE As a controlled variable 
to postfuel injection timing, DNExKDNE is determined to this as a controlled variable [ as opposed to the Maine injection quantity for 
DNEx (1-KDNE) ]. The rest uses each controlled variable and PID gain (feedback gain). ** The amount ItlscP of feedbacks The target 
post fuel injection timing TItP and the Maine injection quantity QfMI are computed by calculating QflscM and amending the postfuel 
injection timing TPIT which corresponds in ** each amount ItlscP and QflscM of feedbacks, and fuel oil consumption Qf. 
[0044] The contents of control including this idle rotational-speed control performed by the control unit 15 are explained based on a 
flow chart. 

[0045] Drawing 2 is a flow which calculates fuel oil consumption Qf. This flow is performed for every input of the reference phase 
signal (it outlines by Ref. by a diagram) of a crank angle. The basic fuel oil consumption Mqdrv is calculated by searching the map 
which reads an engine speed Ne and the accelerator opening CL at step 1 , and makes drawing 3 the contents from these [ Ne and CL ] 
at step 2. At step 3, based on engine-coolant water temperature etc., various kinds of amendments are performed to this basic fuel oil 
consumption, the limit by maximum QflMAX of fuel oil consumption is performed based on the map which makes drawing 4 the 
contents at step 4 further to the value Qfl after this amendment, and the value after a limit is calculated as fuel oil consumption Qf. 
[0046] Drawing 5 is a flow which calculates the cylinder inhalation new air volume Qac. 

[0047] In step 1 , the output voltage of an air flow meter (AMF) is read, and inspired air volume is calculated by table conversion from 
this output voltage at step 2. In order to accustom the effect of inhalation-of-air pulsation by step 3, at it, weighted average processing 
is performed to this inspired-air-volume operation value. 

[0048] It is the inhalation air content QacO per cylinder from the weighted average efficiency QasO of the inspired air volume which 
read the engine speed Ne at step 4, and was described above with the rotational speed Ne of a step 5 smell lever [0049] 
[Equation 1] Qac0=(Qas0/Ne) xKCON#, however KCON#: Calculate by the formula of constant **. 

[0050] The air flow meter is formed in the inhalation-of-air path of the compressor upstream, and in order to perform delay processing 
for a transportation lag from an air flow meter to a collector, at step 6, the value of QacO in front of n (however, n integral constant) 
time is calculated as inhalation new air volume Qacn per cylinder in a collector inlet-port location. And at step 7, it is [0051] to this 
Qacn. 

[Equation 2] The inhalation new air volume Qac per cylinder in an inlet-valve location (this inhalation new air volume is called below 
"cylinder inhalation new air volume".) is calculated by the formula (formula of first-order lag) of Qac=Qacn-lx(l-KvolxKin) 
+QacnxKvolxKin, however last value ** of Qacn-l:Qac. This is for compensating the dynamics of the new mind from a collector inlet 
port to an inlet valve. 

[0052] Drawing 6 is a flow which calculates the volumetric-efficiency equivalent value Kin. At step 1, the cylinder inhalation new air 
volume Qac, fuel oil consumption Qf, and an engine speed Ne are read. By searching with steps 2 and 3 the map which makes drawing 
7 the contents from the cylinder inhalation new air volume Qac and rotational speed Ne, by searching the map which makes drawing 8 
the contents for the volumetric-efficiency basic value KinHl from fuel oil consumption Qf and rotational speed Ne again, the 
volumetric-efficiency load correction value KinH2 is calculated, in step 4, the multiplication of these [ KinHl and KinH2 ] is carried 
out, and the volumetric-efficiency equivalent value Kin is calculated. 

[0053] Drawing 9 is a flow which sets up a rich operation flag based on operation hysteresis. This flow is performed for every (every 
[ for example, ] 100ms) predetermined time amount. F RSn-1 which is the last value of a rich operation flag is first seen at step 1. The 
value which added the engine speed Ne at that time to IntgNESn-1 which is the last value of a variable is set to IntgNES which is this 
time value of a variable at step 2, and it is referred to as IntgVSPS which is this time value of a variable similarly after starting about 
the value which applied the vehicle speed VSP at that time to IntgVSPSn-1 which is the last value of a variable at step 3 since it is F 
RSn-l=0 immediately at the time of **. Thereby, Variables IntgNES and IntgVSPS express an engine speed and each addition value 
of the vehicle speed, respectively. 
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[0054] Variable IntgNES and predetermined value NERS# which express the addition value of an engine speed with step 5 are 
compared. When Variable IntgNES exceeds predetermined value NERS#, in order to make rich operation perform, processing is 
ended as Rich operation flag F RS=1 at step 6. When Variable IntgNES is below predetermined value NERS#, Variable IntgVSPS and 
predetermined value VSPRS# which progress to step 7 and express the addition value of the vehicle speed shortly from step 5 are 
compared. Also when Variable IntgVSPS exceeds predetermined value VSPRS#, in order to make rich operation perform, processing 
is ended as Rich operation flag F RS=1 at step 6. 

[0055] It is after 100ms, and to the following timing used as Rich operation flag =1, from it being F RSn-l=l, it progresses to step 4 
and both variables are reset next time (IntgNES=0, IntgVSPS=0). After this, from steps 5 and 7, it will progress to step 8 and 
processing is ended as Rich operation flag F RS=0. From step 1, it progresses with steps 2 and 3 and an engine speed and the vehicle 
speed are integrated again next time 1 00ms after. 

[0056] Thus, according to drawing 9 , the rich operation flag F RS is a flag with which for 100ms is set to 1 from the timing to which 
the engine speed or the addition value of the vehicle speed exceeded the predetermined value. 

[0057] Drawing 10 is a flow which sets up a playback operation flag based on operation hysteresis. Processing of drawing 10 is the 
same as processing of drawing 9 . F RGn-1 which is the last value of a playback operation flag is seen at step 1 . Since it is F RGn-l=0 
if it is immediately after starting, it progresses to step 2, and the value which added the engine speed Ne at that time to IntgNEGn-1 
which is the last value of a variable is set to IntgNEG which is this time value of a variable, and the value which applied the vehicle 
speed VSP at that time to IntgVSPGn-1 which is the last value of a variable is similarly set to IntgVSPG which is this time value of a 
variable at step 3. Thereby, IntgNEG and IntgVSPG express an engine speed and each addition value of the vehicle speed, 
respectively. 

[0058] Variable IntgNEG and predetermined value NERG# which express the addition value of an engine speed with step 5 are 
compared. When Variable IntgNEG exceeds predetermined value NERG#, in order to make playback operation perform, processing is 
ended as playback operation flag F RG=1 at step 6. When Variable IntgNEG is below predetermined value NERG#, Variable 
IntgVSPG and predetermined value VSPRG# which progress to step 7 and express the addition value of the vehicle speed shortly from 
step 5 are compared. Also when Variable IntgVSPG exceeds predetermined value VSPRG#, in order to make playback operation 
perform, processing is ended as playback operation flag F RG=1 at step 6. 

[0059] It is after 100ms, and to the following timing used as flag =1, from it being F RGn-l=l, it progresses to step 4 and both 
variables are reset next time (IntgNEG=0, IntgVSPG=0). After this, from steps 5 and 7, it will progress to step 8 and processing is 
ended as playback operation flag F RG=0. From step 1 , it progresses with steps 2 and 3 and an engine speed and the vehicle speed are 
integrated again next time 1 00ms after. 

[0060] Thus, according to drawing 10 , for 100ms is set to playback operation flag F RG=1 from the timing to which rotational speed 
or the addition value of the vehicle speed exceeded the predetermined value. 

[006 1 ] Drawing 1 1 is a flow which sets up the postinjection flag F POST. The authorization judging of postinjection is performed by 

checking every one contents of steps 1-7, when each items of all are fulfilled, it permits postinjection, and when contrary at least one, 

it forbids postinjection. That is, the step 1 engine speed Ne and fuel oil consumption Qf are in a postinjection authorization field. 

[0062] The step 2 atmospheric pressure Pa is in predetermined within the limits. 

[0063] The step 3 atmospheric temperature Ta is in predetermined within the limits. 

[0064] The step 4 cooling water temperature Tw is in predetermined within the limits. 

[0065] The step 5 cylinder inhalation new air volume Qac is in predetermined within the limits. 

[0066] step 6 - rich - or [ that it is operation flag F RS=1 ] - or it is playback operation flag FRG=1. 

In order to be referred to as postinjection flag F POST=l in order to sometimes permit postinjection operation at step 7, otherwise, not 
to permit postinjection operation, it shifts to step 8 and is referred to as flag F POST=0. 

[0067] Drawing 12 is the operation flow of the target Maine fuel injection timing TMIT. At step 1 , engine-speed Ne, fuel oil 
consumption Qf, atmospheric pressure Pa They are Ta and the three above-mentioned flags (postinjection flag F POST) whenever 
[ cooling water temperature Tw and inhalation new atmospheric temperature ]. Either of the maps which read the rich operation flag 
FRS and the playback operation flag F RG, among these make drawing 13 - drawing 15 the contents according to three flags at step 2 
is chosen. The basic value TMITB of target Maine fuel injection timing is calculated by searching the selected map from an engine 
speed Ne and fuel oil consumption Qf. 

[0068] By searching with steps 3-5 of drawing 12 the table which makes the contents drawing 16 , drawing 17 , and drawing 1 8 from 
Ta and an atmospheric pressure Pa whenever [ cooling water temperature Tw and inhalation new atmospheric temperature ], the water 
temperature correction factor KMITTw of target Maine fuel injection timing, the inhalation-of-air temperature compensation 
multiplier KMITTa, and the atmospheric-pressure correction factor KMITPa are calculated, and it sets to step 6, and is [0069]. 
[Equation 3] The amount KM IT of Maine fuel-injection-timing amendments is calculated by the formula of KM 
IT=KMITTwxKMITTax KMITPa. At step 7, this amount KM IT of Maine fuel-injection-timing amendments is used, and it is [0070]. 
[Equation 4] The formula of TMITl^KM ITxTMITB amends the target Maine fuel-injection-timing basic value TMITB, and let the 
value after amendment be the target Maine fuel injection timing TMIT1. 

[0071] The target Maine fuel-injection-timing basic value TMITB is a value (the amount of tooth lead angles) measured from the 
predetermined crank angle location to the tooth-lead-angle side. Therefore, the tooth lead angle of the Maine fuel injection timing is 
carried out at the time of a value with bigger correction factors KMITTw, KMITTa, and KMITPa than 1.0. As shown in drawing 16 , 
since a fuel temperature is low at the time of low water temperature and combustion tends to be late for it, the value of a correction 
factor KMITTw is made into a bigger value than 1 .0 for bringing the core of combustion to a tooth-lead-angle side at the time of low 
water temperature. It is also from the same reason to make a correction factor KMITTa into a bigger value than 1 .0 whenever 
[ inhalation new atmospheric temperature ], like drawing 17 , when Ta is low, and to make the correction factor KMITPa into a bigger 
value than 1 .0 like drawing 18 , when atmospheric pressure Pa is low. 

[0072] If the maximum Maine fuel injection timing MITMAX and the minimum Maine fuel injection timing MITMIN are calculated 
and TMIT I is between maximum and the minimum value by searching with step 8 of drawing 12 the map which makes drawing 1 9 
and drawing 20 the contents from an engine speed Ne and fuel oil consumption Qf, when TMIT1 will exceed maximum for the value 
of TMIT 1 again and TMIT I is [ MITMAX ] less than the minimum value, MITMIN is calculated as target Maine fuel injection timing 
TMIT. This is limiter processing. 

[0073] Drawing 2 1 is the operation flow of the postfuel injection timing TPIT. The operation approach itself is the same as that of 
target Maine fuel injection timing. Ta, the rich operation flag FRS, and the playback operation flag F RG are read at step 1 whenever 
[ engine-speed Ne fuel-oil-consumption Qf, atmospheric-pressure Pa, cooling water temperature Tw, and inhalation new atmospheric 
temperature ]. At step 2, either of the maps which make drawing 22 and drawing 23 the contents according to the value of these two 
flags is chosen, and the basic value TPITB of postfuel injection timing is calculated by searching the selected map from an engine 
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speed Ne and fuel oil consumption Qf. In addition, although not illustrated, since it is not necessary to perform postinjection when it is 
postinjection flag F POST=0, postfuel injection timing is not calculated. 

[0074] By searching with steps 3-5 of drawing 21 the table which makes the contents drawing 24 , drawing 25 , and drawing 26 from 
Ta and an atmospheric pressure Pa whenever [ cooling water temperature Tw and inhalation new atmospheric temperature ], the water 
temperature correction factor KPITTw of postfuel injection timing, the inhalation-of-air temperature compensation multiplier KPITTa, 
and the atmospheric-pressure correction factor KPITPa are calculated, and it sets to step 6, and is [0075]. 
[Equation 5] The amount KP IT of postfuel- injection-timing amendments is calculated by the formula of KP 
IT=KPITTwxKPITTaxKPITPa. At step 7, this amount KP IT of postfuel-injection-nming amendments is used, and it is [0076]. 
[Equation 6] The formula of TPIT1=KP ITxTPITB amends the postfuel-injection-nming basic value TPITB, and let the value after 
amendment be the postfuel injection timing TPIT1 . 

[0077] The postfuel -injection-timing basic values TPITB are the above-mentioned target main-injection stage basic value TMITB and 
a value (the amount of tooth lead angles) similarly measured from the predetermined crank angle location to the tooth-lead-angle side. 
Moreover, the tooth lead angle of the postfuel injection timing is carried out at the time of a value with bigger correction factors 
KPITTw, KPITTa, and KPITPa than 1 .0. The reason made into each property of drawing 24 , drawing 25 , and drawing 26 about 
postinjection is the same with having considered as each property of drawing 16 , drawing 17 , and drawing 18 about the main 
injection. 

[0078] If the maximum post fuel injection timing ITPMAX and the minimum post fuel injection timing ITPMIN are calculated and 
TPIT1 is between maximum and the minimum value by searching with step 8 of drawing 21 the map which makes drawing 27 and 
drawing 28 the contents from an engine speed Ne and fuel oil consumption Qf, when TPIT1 will exceed maximum for the value of 
TPIT1 again and TPIT1 is [ ITPMAX ] less than the minimum value, ITPMIN is calculated as target post fuel injection timing TPIT 
(iimiter processing). 

[0079] Drawing 29 is a flow which calculates a target excess air factor, here, since it is divided into three at the time of the other usual 
operation at the time of rich operation at the time of playback operation, the time of operation has defined the excess air factor optimal 
at the time of each operation, as shown in drawing 30 - drawing 32 (even when fuel oil consumption Qf is the same as rotational 
speed, the value is small at the order at the time of rich operation of drawing 31 at the rime of playback operation of drawing 30 at the 
time of usual operation of drawing 32 ). For this reason, the target excess air factor which saw whether it was at which operation time, 
and was suitable at the time of operation at that time is calculated. That is, at steps 1 and 2, the playback operation flag F RG or the 
rich operation flag F RS is seen. By searching with step 3 the map which makes drawing 30 the contents at the time of FRG=1 (at the 
time of playback operation), the target excess air factor TlambRG at the time of playback operation is calculated, and this is put into 
the target excess-air-factor basic value TlambO at step 6. similarly searching with step 4 the map which makes drawing 31 the contents 
at the time of F RS=1 (at the time of rich operation) - the target excess air factor TlambRS at the time of rich operation - moreover, 
when both flags are 0 and they search with step 5 the map which makes drawing 32 the contents, the target excess air factor TlambNM 
at the time of operation is usually calculated, and this puts into the target excess-air-factor basic value TlambO at steps 7 and 8. 
[0080] The amount Klamb of excess-air-factor amendments is computed by calculating the water temperature correction factor 
KlambTW and the atmospheric-pressure correction factor KlambPA, and carrying out the multiplication of these by searching with 
step 9 of drawing 29 the table which makes drawing 33 and drawing 34 the contents from the cooling water temperature Tw and an 
atmospheric pressure Pa. At step 10, this amount Klamb of excess-air-factor amendments is used, and it is [0081]. 
[Equation 7] The target excess air factor Tlamb is computed by the formula of Tlamb=TlambOxKlamb. 

[0082] What is necessary is just to still carry out the above-mentioned correction factors KlambTW and KlambPA what, they are the 
midst of an experiment, and the property of drawing 33 and drawing 34 incorporates the experimental result by the present. That is, it 
has set up for being easy to come out of the white smoke which originates in HC since evaporation of a fuel is slow at the time of low 
water temperature so that an excess air factor may become a little high at the time of low water temperature. Moreover, since the part 
fuels whose air decreased decrease in number at the time of low atmospheric pressure and torque falls at it, it has set up for 
compensating this, so that an excess air factor may become low at the time of low atmospheric pressure. Anyway, the property of 
drawin g 33 and drawing 34 is not absolute. 

[0083] Drawing 35 is the flows of control of idle rotational speed. At step 1, it judges whether it is the feedback control region of idle 
rotational speed from accelerator opening, an engine speed, etc. If it is the feedback control region of idle rotational speed, the 
difference DNE from the target rotational speed TNE of the number Ne of real rotational speed will be computed at steps 2-4. 
[0084] The flow of drawing 36 explains the operation of the target rotational speed TNE. The target idle rotational-speed basic value 
TNE0 is calculated by searching the table which reads the cooling water temperature Tw at steps 1 and 2 in drawing 36 , and makes 
drawing 37 the contents from this value. The basic value TNE0 is a value which becomes so high that it becomes low temperature. At 
step 3, the amount of idle rotational-speed amendments is calculated from battery voltage etc. For example, the amount of 
amendments according to battery voltage Bat becomes like drawing 38 . At step 4, the value which added the amount of amendments 
and the basic value is computed as a target rotational speed TNE. 

[0085] By searching with step 5 of drawing 35 the table which makes drawing 39 the contents from the target excess air factor Tlamb 
(it has obtained by drawing 29 ), the controlled-variable distribution coefficient KDNE is calculated, and it is steps 6 and 7, and is 
[0086]. 

[Equation 8] Each controlled variables DNEMI and DNEPI assigned to the Maine injection-quantity control and postfuel-injection- 
timing control by each formula of DNEMI-(1 -KDNE) xDNE and DNEPI=KDNExDNE** are computed, and the amount QflscM of 
Maine injection amendments and the amount ItlscP of postfuel-injecti on-timing amendments are calculated in steps 8 and 9 based on 
each [ these ] controlled variables DNEMI and DNEPI. 

[0087] The property of the controlled-variable distribution coefficient KDNE of d rawin g 39 is made to correspond to drawing 57 (b) 
here. That is, the value of KDNE is 0 more than in lambda3, an excess air factor becomes large as an excess air factor becomes small 
from lambda 3, and an excess air factor takes a little less than one peak by lambda 2. It becomes small and, less than [ lambdal ], 
returns to about 0 as an excess air factor furthermore becomes small. For this reason, the rate which controls torque by the Maine 
injection quantity corresponding to the rate which controls torque by postfuel injection timing increasing decreases, so that the value 
of KDNE approaches 1, and the rate which controls torque by the Maine injection quantity corresponding to this rate that controls 
torque by postfuel injection timing decreasing increases, so that the value of KDNE approaches 0 conversely. In addition, lambdal, 
lambda2, and lambda3 which were shown by drawing 57 (b) are written in also here, moreover, it cannot be overemphasized that it 
was not referred to as 1 of maximum about [ of drawing 39 ] lambda2, but has left the room of control by the Maine injection quantity 
as a little less than one for performing a torque control with the Maine injection quantity, and making it make this rotation fluctuation 
absorb when rotation fluctuation occurs by change of an auxiliary machinery load at the time of an idle — **. 

[0088] The flow of drawing 40 explains the operation of the above-mentioned amount QflscM of Maine injection amendments, and 
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the flow of drawing 45 explains the operation of the amount ItlscP of postfuel-injection-timing amendments. In addition, these 
operations follow the algorithm of the degree type of proportionality, an integral, and a derivative compensation machine (other 
controlling mechanisms are sufficient). 
[0089] 
[Equation 9] 



However, for proportional gain and K.I, an integration time constant and KD are [ u (t) / a control input and KP / deflection and u (tO) 
of a differential time constant and e (t) ] the initial value of u. 

[0090] When it explains from drawing 40 first, after calculating each gain KPM, KIM, and KDM of proportionality, an integral, and 
differential at step 1 in drawing 40 , it assigns with the integral gain KIM at step 2, and a controlled variable DNEMI is used, and it is 
[0091]. 

[Equation 10] IscMI=IscMIn-l+(dT/KIM) xDNEMI, however dT: Let anew the value which calculated the integral correction value 
IscMI by the operation period and the formula of last value ** of IscMIn-l:IscMI, and restricted this value within vertical limiting 
value at step 3 be the integral correction value IscMI. 

[0092] It assigns at step 4, the variation and the rate gain KDM of a controlled variable DNEMI are used, and it is [0093]. 
[Equation 1 1] The differential correction value IscMD is calculated by the formula of IscMD=(DNEMI-DNEMIn -1) xKDM/dT, 
however last value ** of DNEMIn- 1 :DNEMI, proportional gain KPM, the amount DNEMI of quota systems, the integral correction 
value IscMI, and the differential correction value IscMD are used at step 5, and it is [0094]. 

[Equation 12] QflscM=KPMx(DNEMI+IscMI+IscMD)+QfMini, however QfMini: Compute the amount QflscM of Maine injection 
amendments by the formula of initial value **. 

[0095] Here, 1 / about four to 1/2 value of the fuel oil consumption at the time of an idle is given to QfMini which is the initial value 
of integral correction value. This is for carrying out convergence of integral control early. 

[0096] Drawing 41 explains the operation of the three above-mentioned gain KPM, KIM, and KDM. In drawing 41 , proportional gain 
KPM is computed by step 1 by the product of the proportional gain basic value KPMB, the excess-air-factor correction factor KPML, 
and the postfuel-injection-nming correction factor KPMPIT. By steps 2 and 3, the integral gain KIM and a rate gain KDM are 
similarly computed by the product of the basic values KIMB and KDMB of integral gain and a rate gain, the excess-air-factor 
correction factors KIML and KDML, and the postfuel-injection-timing correction factors KIMPIT and KDMPIT. 
[0097] However, according to an excess air factor, the postfuel-injection-timing correction factors KPMPIT, KIMPIT, and KDMPIT 
are set up according to the postfuel injection timing TPIT like drawing 44 like [ correction factor / a basic value, an excess-air- factor 
correction factor, and / postfuel-injection-timing / like drawing 42 in not constant value but the basic values KPMB, KIMB and 
KDMB / according to the cooling water temperature Tw ] drawing 43 in the excess-air-factor correction factors KPML, KIML, and 



[0098] Here, in drawing 42 , to the warming-up completion back, at the time of low water temperature, it has set up so that gain may 
become small (if it does not carry out those of hunting with fear). This is the same also in drawing 47 mentioned later. 
[0099] Next, the flow of drawing 45 explains the operation of the amount ItlscP of postfuel-injection-timing amendments. After 
calculating each gain KPT, KIT, and KDT of proportionality, an integral, and differential at step 1 , it is step 2, and it is [0100]. 
[Equation 13] IscTI=IscTIn-l+(dT/KIP) xDNEPI, however dT: The integral correction value IscTI is calculated by the operation 
period and the formula of last value ** of IscTIn-1: IscMI, and this value is restricted within vertical limiting value at step 3, and let 
that result anew be the integral correction value IscTI. It is step 4 and is [0101]. 

[Equation 14] The differential correction value IscTD is calculated by the formula of IscTD=(DNEPI-DNEPIn -1) xKDT/dT, however 
last value ** of DNEPIn-l:DNEPI, and it is step 5, and is [0102]. 

[Equation 15] ItIscP=KPTx(DNEPI+IscTI+IscTD)+ITPini, however ITPini: Compute the amount ItlscP of postfuel-injection-timing 
amendments by the formula of initial value 

[0103] ITPini is the initial value of integral correction value like QfMini of several 12 formulas. 

[0104] About the operation of each gain KPT, KIT, and KDT of proportionality, an integral, and differential, a flow explains drawing 
46 . This processing is the same as that of drawing 41 . That is, in drawing 46 , proportional gain KPT, the integral gain KIT, and a 
rate gain KDT are computed by steps 1, 2, and 3 by the product of the basic values KPTB, KITB, and KDTB of proportional gain, 
integral gain, and a rate gain, the excess-air-factor correction factors KPTL, KITL, and KDTL, and the postfuel-injection-timing 
correction factors KPTPIT, KITPIT, and KDTPIT. As for the basic values KPTB, KITB, and KDTB, according to the cooling water 
temperature Tw, the excess-air-factor correction factors KPTL, KITL, and KDTL have set [ like drawing 47 ] up the postfuel- 
injection-nming correction factors KPTPIT, KITPIT, and KDTPIT according to the postfuel injection timing TPIT according to an 
excess air factor like drawing 49 like drawing 48 . 

[0105] Thus, if the amount QflscM of Maine injection amendments and the amount ItlscP of postfuel-injection-nming amendments 
are calculated, the amount of these amendments will be used for drawing 35 at the return steps 10 and 1 1, and it is [0106]. 
[Equation 1 6] The Maine injection quantity TQfMI and the target post fuel injection timing TItP are computed by each type of 
TQfMI=Qf+QflscM and TItP=TPIT+ItIscP**. In addition, of the operation expression right-hand side of the target post fuel 
injection timing TItP means a tooth lead angle. 

[0107] On the other hand, when you are not the feedback control region of idle rotational speed, from step 1 , it progresses to steps 12 
and 13 and let the Maine injection quantity TQfMI and postfuel injection timing TPIT be the target post fuel injection timing TItP as it 
is for fuel oil consumption Qf. 

[0108] In addition, the postinjection quantity is the value which deducted the Maine injection quantity from the injection quantity 
computed from a target excess air factor. For example, it is [0109] as shown in drawing 58 . 

[Equation 17] What is necessary is just to compute the postinjection quantity TQfP by the formula of TQfP=Qac/Tlamb-TQfMI. 
[0110] And postinjection is performed for the Maine injection again using the postinjection quantity TQfP and the target post fuel 
injection timing TItP using the Maine injection quantity TQfMI and the target Maine fuel injection timing TMIT. 
[0111] Next, the operation at the time of the idle of this operation gestalt is explained, referring to drawing 50 . The injection pulse 
which gives drawing 50 to a cross valve when an excess air factor changes corresponding to the postinjection quantity shows about 
how it changes by three cases. In this drawing, Maine injection is performed by the left-hand side pulse with a stage (in order to carry 
out valve-opening actuation of a nozzle needle early, a current is dropped on a solenoid for a big current a sink and after that at the 
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beginning of valve opening, and a nozzle needle is held in a valve-opening location), and postinfection is performed by the right-hand 
side pulse (rectangular pulse). That there is no right-hand side pulse means that postinjection is not performed. 

[0112] In addition, in this drawing, since it is easy, the Maine injection initiation stage is made the same by three cases, therefore if the 
Maine injection termination stage is delayed, the Maine injection quantity will increase, and when the Maine injection termination 
stage is set forward to this reverse, the Maine injection quantity will become less. 

[0113] Drawing 50 (a) is a wave at the time of usual operation which does not perform postinjection (at the time [ Drawing 39 
lambda ] or more of three) first. At this time, torque is controlled by the Maine injection quantity. That is, when the real rotational 
speed Ne falls from desired value, by delaying the Maine injection termination stage, torque is increased, when [ this ] the real 
rotational speed Ne rises from desired value conversely, by setting forward the Maine injection termination stage, torque is reduced 
and real rotational speed is returned to desired value by this (refer to alternate long and short dash line). This is the same as that of 
equipment conventionally. 

[0114] Since an excess air factor becomes small in connection with the postinjection quantity increasing from this condition, the time 
of an excess air factor changing into the condition of lambda 2 by the increase of a rate which controls torque by postfuel injection 
timing, and drawing 39 is the wave of drawing 50 (b). The Maine injection quantity is mostly fixed to a predetermined value, and 
torque is controlled by this condition by postfuel injection timing (postinjection initiation stage) (refer to alternate long and short dash 
line). That is, when the real rotational speed Ne rises from desired value by generation of posttorque, by delaying a postinjection 
initiation stage, torque is reduced, when [ this ] the real rotational speed Ne falls from desired value conversely, by setting forward a 
postinjection initiation stage, torque is increased and real rotational speed is returned to desired value by this. 

[0115] In this case, since the Maine injection quantity is not reduced like equipment before even if the postinjection quantity is set up 
greatly, indispensable torque is secured by the Maine injection. Moreover, since the target excess air factor Tlamb is an amount in 
which it has determined beforehand that neither operability nor exhaust air gets worse, and the postinjection quantity attains this target 
excess air factor Tlamb fundamentally (refer to several 17 formula), Aggravation of combustion, operability, or exhaust air can be 
controlled postinjection raising an exhaust-gas temperature even to desired temperature. 

[01 16] And since the yield of POSUTORUKU will fall when the rate which controls torque by postfuel injection timing decreases and 
an excess air factor comes by drawing 39 near 1 (= lambda 1) if the postinjection quantity increases further, torque is mainly 
controlled by the Maine injection quantity. The wave at this time is a wave of drawing 50 (c). That is, when the real rotational speed 
Ne falls from desired value like drawing 50 (a), by delaying the Maine injection termination stage, torque is increased, when [ this ] 
the real rotational speed Ne rises from desired value conversely, by setting forward the Maine injection termination stage, torque is 
reduced and real rotational speed is returned to desired value by this (refer to alternate long and short dash line). 
[0117] Next, the operation flow shown in drawing 51 adds and consists of 2nd operation gestalten to the 1st operation gestalt. 
[0118] With an engine equipped with the rurbosupercharger which has an adjustable nozzle, by opening adjustable nozzle 1 1 c, the heat 
energy collected by exhaust gas turbine 1 la of a supercharger decreases, and the exhaust-gas temperature of an exhaust gas turbine 
1 la lower stream of a river can be kept high. So, the 2nd operation gestalt raises the rise effectiveness of the exhaust-gas temperature 
by postinjection by controlling the heat energy collected by exhaust gas turbine 1 la by opening adjustable nozzle 11c, when 
performing postinjections including the time of an idle. 

[0119] If drawing 51 is explained concretely, at step 1, the DEYUDI ratio TDTYVNT given to the actuator which drives an adjustable 
nozzle as usual will be calculated. Since this operation approach is not asked, it omits for details. 

[0120] The postinjection flag F POST is seen at step 2. It progresses to step 3 at the time of flag F POST=l (when performing 
postinjection), and by searching the map which makes drawing 52 the contents, target duty ratio TDTYVNTP at the time of 
postinjection is calculated, and this is set to policy objective duty ratio TDTYVNTF at step 4. On the other hand at the time of flag F 
POST=0, it progresses to step 5 from step 2, and the DEYUDI ratio TDTYVNT is set to policy objective duty ratio TDTYVNTF as it 

is. 

[0121] Here, if the property of drawing 52 is set to the side by which an adjustable nozzle is opened in the field in which postinjection 
is performed, since the heat energy collected by exhaust gas turbine 1 1 a will be controlled and the rise effectiveness of the exhaust-gas 
temperature by the part post injection will increase, the function of the NOx catalyst 13 or DPF14 can be raised. 
[0122] In addition, since the property of drawing 52 is a thing adding the amount of amendments by the side of the aperture of the 
adjustable nozzle in the case of performing postinjection with the basic value when not performing postinjection, this can also be 
divided and constituted. That is, you may make it compute a policy objective duty ratio from the DEYUDI ratio TDTYVNT as the 
amount of amendments, and a basic value for which it asked by creating the map of only the amount of amendments by the side of the 
aperture of the adjustable nozzle in the case of performing postinjection, and searching this map. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The control-system Fig. of the 1 st operation gestalt. 

[Drawing 2] The flow chart for explaining the operation of fuel oil consumption. 

[Drawing 3] The property Fig. of basic fuel oil consumption. 

[Drawing 4] The property Fig. of the maximum injection quantity. 

[Drawing 5] The flow chart for explaining the operation of the amount of cylinder inhalation EGR(s). 

[ Drawing 6] The flow chart for explaining the operation of a volumetric-efficiency equivalent value. 

[Drawing 7] The property Fig. of a volumetric-efficiency basic value. 

[Drawing 8] The property Fig. of volumetric-efficiency load correction value. 

[Drawing 9] The flow chart for explaining a setup of a rich operation flag. 

[Drawing 10] The flow chart for explaining a setup of a playback operation flag. 

[ Drawing 1 1] The flow chart for explaining a setup of a postinjection flag. 

[Drawing 12] The flow chart for explaining the operation of a target main-injection stage. 

[Drawing 13] The property Fig. of a target main-injection stage basic value (F POST=0). 

[ Drawing 14] The property Fig. of a target main-injection stage basic value (F RS=1). 

[Drawing 15] The property Fig. of a target main-injection stage basic value (F RG^l). 

[Drawin g 16] The property Fig. of a water temperature correction factor. 

[D rawing 17] The property Fig. of an inhalation-of-air temperature compensation multiplier. 

[Drawing 18] The property Fig. of an atmospheric pressure correction factor. 

[Drawing 19] The property Fig. of the maximum main-injection stage. 

[Drawing 20] The property Fig. of the minimum main-injection stage. 

[Drawing 21] The flow chart for explaining the operation of postfuel injection timing. 

[Drawing 22] The property Fig. of a postfuel-injection-timing basic value (F RS=1). 

[Drawing 23] The property Fig. of a postmain-injection stage basic value (F RG=1). 

[Drawing 24] The property Fig. of a water temperature correction factor. 

[Drawing 25] The property Fig. of an inhalation-of-air temperature compensation multiplier. 

[Drawing 26] The property Fig. of an atmospheric pressure correction factor. 

[Drawing 27] The property Fig. of the maximum post fuel injection timing. 

[Drawing 28] The property Fig. of the minimum post fuel injection timing. 

[ Drawing 29] The flow chart for explaining the operation of a target excess air factor. 

[Drawing 30] It is the property Fig. of a target excess air factor at the time of playback operation. 

[Drawing 31] It is the property Fig. of a target excess air factor at the time of rich operation. 

[Drawing 32] Usually, it is the property Fig. of a target excess air factor at the time of operation, 

[Drawing 33] The property Fig. of a water temperature correction factor. 

[Drawing 34] The property Fig. of an atmospheric pressure correction factor. 

[Drawing 35] The flow chart for explaining idle rotational-speed control. 

[Drawing 36] The flow chart for explaining the operation of target rotational speed. 

[Drawing 37] The property Fig. of a target rotational-speed basic value. 

[Drawing 38] The property Fig. of the amount of battery voltage amendments. 

[Drawing 39] The property Fig. of a controlled-variable distribution coefficient. 

[Drawing 40] The flow chart for explaining the operation of the amount of main-injection amendments. 

[Drawing 41] The flow chart for explaining the operation of feedback gain. 

[Drawing 42] The property Fig. of a gain basic value. 

[Drawing 43] The property Fig. of an excess-air-factor correction factor. 

[Drawing 44] The property Fig. of a postfuel-injection-timing correction factor. 

[Drawing 45] The flow chart for explaining the operation of the amount of postfuel-injection-timing amendments. 

[Drawing 46] The flow chart for explaining the operation of feedback gain. 

[Drawing 47] The property Fig. of a gain basic value. 

[Drawing 48] The property Fig. of an excess-air-factor correction factor. 

[Drawing 49] The property Fig. of a postfuel-injection-timing correction factor. 

[Drawing 50] The wave form chart for explaining an operation of the 1st operation gestalt. 

[Drawing 51] The flow chart for explaining the operation of the policy objective duty ratio of the 2nd operation gestalt. 
[Drawing 52] It is the property Fig. of a target duty ratio at the time of postinjection of the 2nd operation gestalt. 
[Drawing 53] Drawing having shown equipment according to the control system conventionally. 
[Drawing 54] The Fig. corresponding to a claim of the 2nd invention. 
[Drawing 55] The Fig. corresponding to a claim of the 3rd invention. 

[Drawing 56] The property Fig. having shown the relation between the fuel consumption of postinjection, posttorque, and each of 
exhaust air (HC) and postfuel injection timing when the postinjection quantity was set up greatly. 

[Drawing 57] The property Fig. for explaining the control principle of this invention made to define the controlled-variable 
distribution coefficient KDNE with the excess air factor. 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



9/27/2006 



[Drawing 58] The flow chart for explaining the operation of the postinjection quantity of the 1st operation gestalt. 
[Description of Notations] 
6 Fuel Injection Valve 
15 Control Unit 
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50 CtaCC^2HUTx>^>[plteaSS^gSfii^:^[x.r±^ 



3 

^ ^ >pgMCC J; -5hJ^ < «T3Uc r ^ >f > b ;u * j <h 
C>0o ) £^£t±£C<Lr*X h hJl/^^rffllilUrx 

[0 00 5] c^i^t$ic^xh h^^^'A^c^. c 
Sc-?/ctfx b W> b^ZcoWP^k 

Wisr-T F;i4K««:#»&c bit?? #**fe C&J:*? cc *Edt> 6 
ft-Ci>£Olc»Lr. *x hBBJWlMF»|«^>r>PB*fliSW 

*W^^«l»**W©IBrt«*^(K< *x h«««S*4 

[0 0 0 6 ] *Ct*^«7-f F;l/B$CC#X 
»t«/cWC3tc< **X K«lKWII*fe-&toi4-C«»-r*fll 

[0007] mittfttemtfzt oxum 5 4 cctttt J; *5 
cc , ( a i ) ^ma^mc cl»gt m««<d ^ie«« k d 

N E SrOEtf). ( a 2 ) CO^iE^K D N E r^PKiS 

son e ommm&m&T n e €><o«^ dne s^ee 

lT&C<bfc:J:D. DNEXKDNE*WHWHWC 
^•T^$«JI<bLr, C^ltDNEx (1-KD 
NE) ^r^-r>«*ffiCC»-r-5»Jfflia£Ur*Sb. 
(a 3) $>±te&M'0m±7 4 - F'<***'-f> (— 
5E) i^^r7.f-F^'^il tlscP, Qf I 
s cM*a»U, (a4)§7^F^^IItls 
c P. Q f I s cMf*tU;t5^^ h«ttfB»ja. «S*4« 
»«€rtfiiEOra«^^ h?g«B##3T I tP£^>Rg 
ft«TQ f M I «r»aa-r*»JSS<b-r*. *4UttH5 5 
<D£*>(,c (b l) »ie(»»*»OiA^iifccc^uiijW 

m<D$m±#x bmmmm<Dmwt^m>* tiCWGZoxto 

£\ (b2) C<D^ififimcj:0^ftf &7 ^ - F'< 
^'^>£{|IMDNE<h£ffll>T-7 -y - F'<* I 
t I s c P. Qf Is cM4«*t, (b 3) * - 
F'** I t I s c P. Q f I s cMt^-r^^X 

TI t P i ^ >«»t T Q f M I -5«fiSi t 

[0 00 8 ] CCt, »Jffl*Dfl«tfc»K DNE £5e#> 

[0 00 9 ] £lT *X bm9iMW<D5%#X b bJVf 
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mmmdc c r ?£f t u *x h wwiejH^iB ft -r & a <t- 

*«*x F"ia»a^C*«i'** < £c&„ L^ot^ 
6ft*. — #. >^>RB*«±tf 

^ h«iMffla>6strffiaiift»i*3&«5e*-5/c«>. *x bm 
mm&mt?nMQm.Mfflm&mit'r&* -ecr. *x 

MfmJffi£rA# < sa^-T&^iC-eotfX h Office £ 

l-okx b bjiszvmw&m^tctczms etc^-ris 

^m^^J^-lE (*X H«»:a— :£> Oii^KXFW 
[0010] $/c, 156 ±©Oot: ^ *c— «WK:^»ia 

^ (iKttiiK^aio /c^^x bmatigm<Dmz±mtfi 

x hBg^^cD^^M<^*ii4>Cc^Ccm^LAi^X 
hi@^*4^^^^cD^cc^«cc(afeft*/cat>^x 
h««Cc J: £*£^**/h3 < 0 d<X b b JVWbZ < 

< h^tt^o^fttc^-rs^x h h 

*) o 

[0 0 1 1 ] J;ot^^l>PMMA^<^-r^ 
tcS«ja*J**s^:* < ^:*C5<b%i<x h h;u^jSS*sj:< 

i57 (a) CC^:Ufctl«^:^W#6ft6o CCt, 
[0012] ^C^C, i57 ( a ) tCcfc 9 *2fci|B<DMfflI« 

*t-r * *x bmm<o^mm^m^-o tc±x.&o&#x 
bmm<Dftmm^&o . ojo^-oiitowh;^ 

50 [0013] ^KX HPgtfCcJ:* h^^*iW«^X 



[00 14] CtllCj:K>?FX MB»MSJ*& 0 r:n > ^ > 
hJU^Ufr/fl]0/c£i*. SSSUa»|2p#A 1 -A2<D|5H 
|*TCA 2fBiJCC*>*l«:*X hfB/WP^ffl^jSft-r^Cir?/! 

[0015] l/cAiotHS 7(a) CC^T J: ^ tC^m 
JAM^^A 1 - A 2 0iD^|^-CA 2CCifit»«at£:rKX hofl 

[0016] ft*>\ i57 ( a ) rttiftB©«Fai It 
HP^CD^CCiimt* £&CPSI/-C«lg|5 7 (b) 
iC^L/ccfc 5 CC A 1 - A 2CD$&KWc£>£ 

< ^fkL*a*<fc-5 ccffl*§s<D*m£ irf^^sc 

[0017] ^C^mj&#J3^ A 1 - A 2 <D$Effl£fCC£> 
[0018] £T^Mi®#J^A 2<fcO**^A 2 - A 

«>, §5 7 (b) tC7n-r<fc^CCA 3tcifit*«<t'^ -T>« 
[0019] *ft:^£ufi!M*as A 1 J:0/h3&l5lrtt 

[0 02 0 ]^ *x h««H$W£jiftTarai'tf;* 

MMfl&f4<£>^*X h h JU^tC^ffc-r-2>ffl^I^< ate 

&mfim<t-?z (*«SHc©erui®^*«A-r*) ci^ 

[0 0 2 1 ]$/c i57 (b) "CCD A 2 i£fgT'*X h 
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®z t-r ore <D@e^«i^ gftux 5 -tf * J: ? tc r £ fc«> r 

[0 02 2 ] fcte. 057 ( b ) fcffll>r*»W<D*tft 

?t*> nn^ — Mffl ft # * h paw sec i&SE-r £ m& <± & 
tmurfr&t. mcp<DA 3^^x bmmmum<oM 4 

<D*x h «»Mtfr»0£aUAM«fi£ A 4 <L & -o r A 3 

*&»o2g»ja*mjCT^.« a 5 £ a 0 , fe&j: <o tf^n 

[0 0 2 3 ] 

[0 02 4 ]^2O^KU ^1 <D^BJtC*JL*rH5 
KN e<DB«lEllfeaSTNE^e<D.lB^D NE^It 

*-^f£3 1 <t, ^is#jmtcjcEor*«iaia©^ief^aK 

DN E*»5t-rS*a3 2 CO^SiSKDNEi 

NEXKDNE ^^*X h Pg#tB#£8CC# f -S^JtaiMi U 
30 -C, LtliC^ltDNEx (1-KDNE) J>m 

mmtcttTzmmmau-cikm-rz) ^3 3i. 

fflc^r^x h^W^O^ - K^' y I t I s c P 
^SIt^S3 4i, C07^F/<^1I t I s 
c PT'#X H«ftHI#»3*t«iEUraS^ hPi#^B#^T 

i tp^iait^g3 5i, s -ommmicia-fzffl 

I s cM^r?H^-r^^l33 6 
C07 ^ - K'< y ^ffiQ f I s c M-Cj^*4PiWSQ f ^ 
40 ffliEL/r>>f >"«*f»TQ f M I ^Wm-r-5>#l33 7 <h 

[0 02 5]»3©^ttt, mi<o^(c*jc^rni5 

J^N e©S«0KilBTNE*6©(BlD NEtiBft 
S^3 1 <b. S»a#J*tctEC/c7 ^- F^'^^y^ 

CCgiJ^CC»S-TS^a4 1 . 4 2 >KX h vMM&fM<D 
50 i'lltlsc P«r?S»-re*©4 3 CCO^ — K 
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t i s c p-r** tmmmwzwjELsxmm 
#x bmmmmT i t p^ian-M^a 5 ^ > 

KA'^tQf [501^^1*^44^. CCD? 

< - -J ^iq f i s c Mxmm^mo t zmjel 

[0 0 2 6 ] a4o«wrtt, ^2<7>^tC*5C^rd<^ 
hPBjWB**!©^ K'<* ^lltlsc P*i(l*"r* 

[0 02 8 ]a6C[)*W*Cli t I5©^fcOt 
[0 0 2 9 ] 

x^xh m^^m<D &*)i<cs<{^ twt^ff 6 $ -n & c 
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[ 0 0 3 2 ] ^lt. tf* h P9IW S# S 6 ICW-A 

&Tirz>tc&>*x bmmmmicj:*) b^zzmw-tzm 

[0 03 3] m^O&WtCjztlteTJ K;UB#CCrK^ h W 
[0 0 3 4 ] »5co^CcJ:n«. Sifl*J*3&s 1 *jB^. 

20 1 VL±<owm^ uj vmmM<) rNOx^fb-r^ 
r\ K;uB#cc4>NOxO^{k. ^^^^cd^^. & 

[0 03 5]»6©^JC<fctitf, f-^I^^Ix 
30 S«H<Oti^ccSF»x ^ U^fl* ^ - si< ia#&«cc|l| iR $ tx 
6 c <h Aj: < * - sK«|&«©Ti*«: ^ Mf^^Jl^ 

[0 03 6 ] 

WfcflteSBi-e, n*x>^ 2«gsmiiss. 3U 

[0 03 7 ] x>^>Cc«3*>U-Jl/i«©*f8*4«»-S6 

[0038] 9 «sfaaB3 i^mji[ES2 ±*mm~?z 

Mffi 8 tClSrW EGR (gflnSaSt) ^tf6/ce^^E 
50 GR^(EGR^t) . 1 \te*l^sX)V*ffix_*>Z- 
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[0 03 9] «R£M**S. «S»EE^3tti'0«l 

^■•^ M 5 CCJ: >3 If c<Dfcib~i> h p-jU^-^ 

Si *7>*flK£1*a-r*-iz>-* 1 7. 5K»*US'JO/c 
#>CD-te>-tM 8. 1 9a>6<E>ff-^#. m^o 

x > ^XeUgjlja irn Wfltccifi C T BMB8I4 
*fl£ Ot^ X;WOHJ# 7 COO N B$ffi * MAP 0 . * tc 

mmmmftrntcxifcux^tt i<do ^nm^mmr 

[0 04 0] St^iB3CC«MftttM**6«*©NOx 

JMHspfts 1 «TCC3Cc-5i!R«Ort»/tNOx*ltt«r*"* 
i CC C (OfSmctc N O x 1 MT<DWm 

»T«c#aE-rsHc, co*3a7cSii£urfflc»rjS7c* 

SJBW«:jB7c»fturNOx««i 3*W5fe-rs/c«e>— 
s©*ff(c&4i3> hp-;u^-^ h i 5te^>r >w 
Wf«OK5Stf?I-Cd<x KMteff-5. c<D<h h 
PM-KDSWt* ( 1 > y y^«*Stc<fcOSMlffla[*±J»d 
*cn«cJ:0ll«*O*ja*H&ci. (2) M»KJ:& 
NOxO^TC^lSil-r^Ci (^CD/cACCtt^jS** 

[0 04 1] NOxM^i 3CDTZ^CDDPF C^Y-if 
mnttffiU-?Z>t<L#><Db<D-C3b%>. CODP F 1 4iC 

* h 1 S^s-i'-f >«**»CDK8R!fa-r#^ h«W*tf 
[0 04 2 ] CC0J:^CCNOxS4^1 3. D P F 1 4© 

«^r»;^^«i£, dpf i 4&m&-? *>tc&>*7. bmm 
[0 04 3] c ^ L/c#x hp»*fttr A b-)imci>'n 
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h «»fa W . ue* J: D — «CCtf *>*i* jKX h «S*a<D©t 

? rfrti* t^lcb g«EI*E:i&£ T N E #*{£*3 $ ti Z J: -5 
ic^> h p^-ju^l^ h i 5{;t^ ^>^JMCCftnxT* 

io (ommtkK d n e *s«>, 

©C^MK DN E-C@«EI<£;»RTN Efr*><DM 
NE Cilcj: 9. DNExKDNEW 

ex (l-KDNE) 4>mmmtcitf-?2>m'mm± 
<3>&<uis*ij<$s<t p i dy<<> (y 

>) i^C^r^-f - K'** ^® I t I s c P. Q f I 
s c M^rfSflCL, 

3)^:7 - K/^^^JI I t I s c P. Q f I s cMX:tt 

20 ct-r^^^ h*iw«TP i t, mmmmof^miE 

[0 04 4] 3> h P-;U^x^ «^ h 1 5 -Clf^l-SCCD 

[0045] mzumMmmmo f z&ms-zy 
Ref. -casts) (DAJimcmn-fZo xf^irx 

>^>»ai*«a*tcs^c>rs«©»fiE*?fi^ ccoffi 

JEfeCDBQ f 1 CC»0r$6tC^^^P r 4^H4«:rtS 
<tT£-7 > ^C«-^l^r«S»«ftffiOD*^fflQ f 1 MA 
X«c<fc*fWIH*tflV «IIRf*<Dfii*j!SSI4«ftfaQ fil 

C 0 0 4 6 ] H 5 «-> y > ^AiMlQ a c *iS»r 
^>^P-T^)^ Q 
40 [0 04 7 ] ^f^'lt»j:77D-y-^ (AM 
F) <D{tit>mj£&m2>j&&. XTv7'2T?C<Dtti?)nEE 

r«»«M»©KW*^6^/c^c©^aawfflcc» 
oranaTJttBa^tf 

[0 04 8 ] Xf 7 ^'4"CCSx>^>[pI$K3lgN e 

CD^A^^SQ a c 0 ^ 
[0 04 9 ] 

50 Qac0= (QasO/Ne) XKCON#. 
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/c/cU KCON# : 

[0 0 5 0] xT7D-y-if(^>7 , l/ -jV±M<0\Sl 
tin (^c/cLn^t5[C0^) lelmjCDQa c 0<Dfui2rn 
Q a c n CC M U "C 

[0 0 5 1 ] 10 
[&2 ] Qac=Qac n _,x (1-KvoUKi 

n) +QacnxKvolxKin, 

/c/c*U. Qa c„., : Qa cCDmMUM, 

> ySfcO <D!RA»r«S ( COHRA»Svl*WT r ^ V 
>y»A»rSt«J <tlO„ ) QacMfS. 

(0 05 2)i6 »t»«M«fe^flK i n *«*t& 7 
P-r£>£ 0 Xf-; 7* l r^> 'J >y^Afr^JIQa 20 

tf. Xf 7 7'2, 3-C^>";>^AffrvMQa c<h[5I 
lra3l«N e*>€>07 £ F*J3£? £ & "7 ^ <h 
«CJ:0*8l?a***:fflK inHl*. $/c«*^M*ffiQ 

Xr77'4iCfcCirc^6Ki nHl. KinH2^ 

[0 0 5 3119 fctSMEJSEfcia-^oT *3IR:7 ^ 
f&W&'f&y D--C£>£ 0 C(D^o-«^f^CD^^ 30 
(m^l OOrasS) {C»71-^ Jf^f^ir 

*&»«r<*0<i:*«C«F_RS n - 1 = 0r#>£<DT\ * 

7-? :/2r^s©B&i3tfr** i n t gNEs^^ 

iTe*& IntgNESiU. [SJtHCC It^f* ->» 7'3t? 
Ci^JftOSulHlffi-C** I n t gVSPS.^lCfOi* 
^miiv S P*fln^./cffl*^»<O^Hffllr*S Intg 
VSPSi« B CtlCCj:0^IntgNES. In 

t gvsps6i*n-etix>^>i5ngas % m&<o&m ao 
[0054] Ts^v y'5x*te^^zsis\ei&m&<Dmnm 

IntgNES i^r^filN E R S # ZUtiBtr 
-So n t gNES^Sfl(NERS#*fi^4i 

0 v ^MteZiyfr-ttZtcibXT- ?7'6-CV v TMUy y 

¥F R S = 1 <h l/t«l!7t^ 0 S!tt I n t g N 

E S WffifcWN E R S # WT^tS^i^T" ^5<i:0X 
r* ? 7*7 tci»*^KW*a©9lIMB*«-rSC« Intg 
VS P S i^rSiV S PR S tt^blit^o ^tl n t 
g V S P S ^Sfil V S P R S # &mZ.Z£ & t> V y 7 50 
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r s = 1 1 Lrtes**ST-rs. 

[0055] looms o . »; * v-wr? 

zr?= 1 LU^tc'X(O^A =>^iF_R S^, - 1 
-C^^C <hcfcO ^ r ^^*4CCii^, 2OC0;^^ < ?:4> , >'-fe 
7 ht-S ( I n tgNES = 0, IntgVSPS = 

0 ) o CCD^xhi^Xr' y ^*5, 7 J: 0 X-r* -j y'8 CCiiO 
C<tCC&9, r J ^ f IK7 5^F_RS = 0i Ur.^I 
^71'^ 0 I 0 0 m s HMD'AM&A'f'y '/UOXf 
^2, 3 iil^O'x>ix>0|5iiSi*ii^:ffl«*r 

[0 0 5 6] CCDcfc ^CCOTg|9tCj:3h«iJ v+fflfr? 

BFr^fil^iiax/c 5? -Y ^ > ^6 l 0 0 m s <PfUJ/ctt l <h 

[0057] bio temmmmicm-nt. ^n&m&y y 

y^r^-T^^ n--C*^ e Bl 0<D&LI!tiS9<7)4aiM 

£iHitrc£>£ 0 ^*i rw^ME^^oiWiatt-c 
iSFjG,.,^. »&itiia»r'*n«F_RG„. 1 

= 0T*&£<DT'X^:7*2tcjM^ ^a<Dliu0fiIr&£ 

1 n t gNEG n _ 1 iC-?-CD<t#CDx>>>>[il^ilgNe 
£^*fc<l£^ifc©^I5]fitT?&& IntgNEGiU 

mmcuxxr-vy'sxte^i&^mmmx&z intg 

VS PG n , t «:^<D<t£<DiSilV S P*Jfl*.ft:«I*^» 

©^isHia-c*)* i n t gvsPGi-r^ cncc^o i 
ntgNEG. i n t g v s pgk n-enx>^>@ 
lass. *is<D«wj*ffl*£i-r. 

[0 05 8 ] ^T->^5-C«i>^>(Ui£ilS©fa^ffi 

zm-t^te intgNEG ±mmmN E R G # SrJt©*- 

&o ^$fcl n t gNEG^BfftfiNERG#^x^>i 
M^m^-n tii±Z tcibx r- yy'6 -cn*£M&7 yVF 
_RG= I <bl«M87TS. n tgNEG 

*S0ff3£ffiN E RG#OT©^«^f ^5J:0Xf v 
^7Klill*-^K«*»©1H»fi[«:«-r^a IntgVS 
P G i^fBV S P R G # £J*$2ir XJS IntgV 

s p G&mmmv sprg# zm*. z> t # hn^m^ 

ft*>i±Z>tc*b*7* v V' 6r^Mfe^ ^ #F _RG- 1 
[0 05 9 ] ;A(Uiil OOms^r^O. 77^=li 

te-?tc*x<D2 <4 $>^r«F_RG n . a = l r^b^ci 
j:ox^ ^^4^ii^2o<D^a<t^»;-fe ^ h-r-s ( i 

ntgNEG=0. IntgVSPG=0) 6 C (D$> t 
5, 7 c t0X7-^^*8Cc?lOCiCcA c cri, W 
illi? 7 ^F_R G = 0 £ UtM1^7t^ 0 10 
0m sf^CD^lHJ^^T*^^"l <fc0Xf >7*2. 3 tMfr 

[0 06 0 ] CCDJ:^(COr, ^ 1 0 CCcfctl^IillfeilS 

0 0 m s (Dmdl-fn^M^y y PF _RG = 1 i^^> e 
[006 1 ] il 1 tS^X h»Ilf77yF_POST^ 
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1 - 7 ofigt-or^ * ^ -r £ c i cc j: o tf 

XT' 7* 1 ) x>^>EBE«ttN e i«S*4«»4SQ f <t 
[0062] X t 7 '/ 2 ) *5nE P a ^WxeIqSP^CC 
[0063] Xr;7*3) ^m?MiSTa*WS«SHW«C 10 
[0 06 4] y.'r j y'4 ) f^iPTKaT w^^^lBSrtCC 
[0 06 5] Xt- ^5) > ^flR AtfmSQ a c # 
[0 066]Xf-;7'6) 'J -j rf-Mffcy tfV R S = 

x hPS^IMlK^i^^TO^t^cabxr- v y's tc&'ncxy 20 

7^F__POST= 0ita o 

[0 0 6 7 ]il2 >tft#B*JHTM I T<om 

my a-X'fo&o xr- ~jy~ 1 Tr.3i>>?>IIII£i&!SN e . 
«W«lQf t AMffPa. r£*P*iaTw. t&AtriH 
SSTa, ±iB3 0<0^^y <*X h^*f:7^F_P 
OST. 'J **»E7^FRS. H£j$myy#¥__ 

^ay^ri 1 3 -s 1 5 £i**g<t-r*^? y'<oi<> 

f ^^^(OjllRL/c^^^*1ftfR-r^C<tCCJ:0 30 

[0 0 6 8]il 2<DX<r- v y'3 -5 -C«i££MciaT 
w. RASf^iSSTa. A«JEPa^6H16. SI 

B«>Y>ifl»t«FJB©*St«jE«»KM I TTw, 
SSiiEMKMITTa, A^EilEMKMlTP 
a£SS#U X^y ^6CC*JC»r 
[0069] 

[|&3] KM_I T=KM I TTwXKM I TTaXK 
M I T P a 40 

[0 0 7 0 ] 

C»4 ] TM1T1 =KM_I TXTMITB 

<D&ic£K>mmj4>mmv$mm*mTM i TB^tiiE 

U ^JEf^Ofii^:a^^-Y>Pi^B#^TM I T 1 it 
[0 0 7 1 ] -<>«*fB#W»*ffiTM I TBtt. 
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TN&5. t/c^ot, iiECHSKMITTw, KM IT 
Ta, KMITPa^l. 0 J: 0 fcfiI<D<t £ j* A > 

WWasw^iiA 5n^ c m i 6 tc^L/c<fc 9 cc(R*?aa* 

(CliEtS«KMITTw©ffi«:l. 0 cfcO^Sr&ffli L 

&z> 0 mi 7<Dj:o( f cm.AU^ujKT a^m^^m^cm 

lEi&lik KMITTa^l. 0 J: 0 A*^ffl<b L. 13 18 
<D J: ? CCA^EE P a >tH^CC MlEOm KMITPa 

[0 07 2 ] 13 1 2coXr*^^*8T^^>^>[DliwI^ 
NeiM«WQfi^6il 9. 13 2 0 IT 

TMAX. ik/J^ -0««BSWM 1 TM I N*8#U. 
TMIT1 *sfi^cffii«/hffl<Dracc*n«TM I T 1 O 
ffi*. J/cTMITl ^I^ii^^^M I TM 
AX£. TM I T 1 ^«/hffl€:TlHl-5ti^WM I TM I 
N*B«-*^>«WB#JWTM I TiLti8*« Q Cti 

[o o 7 3 ] 132 i ^^x h«s*BS)HTP i rcommy 

[5)«T'&& 0 r-i>^>IsIlKiiJSN e. «SI4 

R0£«Qf\ A^Pa. ^iP^KiMTw, RAlFrM^S 
Ta. ';-^IS77^FRS, Si5Mte^^^F_R 
G^S^iitf. v 7*2 r«C ti6 2 o©7 7 ^©B 

*i*>«iHRU Ji>^>(s]ffeilgNe i«8S«»iQ f 

*X hmmy y ?F _POST = OX'ih&t&lC 

[0 07 4] 02 l<DX^y7 3-~5rXZft&*UT 
w. gSAtr^^J^Ta, ^c^Pa^6124, i2 
5, 132 6&te^±T2>T-y'Jl$:&m-?2>C<tlCj:i0 
^KX FRi*tB#^(D7KafflIE^KP ITTw, BR^jSK 
♦SKEflMfcK PITTa, ^«BE1*jE«fBtK P I T P a £ 
ilt^u xf ^ ^*6 ccfcc^r 

[0 07 5] 

[j»5] KP_I T=KP ITTwXKP I TTaXK 
P I TP a 

z 0 XTvy'7xtec<D#xhmmmmm]EmKP_\ 

[0 07 6] 

[^t6] TPIT1=KP__ITXTPITB 
©5SCCJ:0#X h«S*^JH*3|s:fflTP ITB^rffliEL. 

ffijE'&om*** bmmmmrp i t i i-r^> 0 

[0 07 7] ^<X hPg#tB#WS*fllTP I TB&. Bu^ 
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rcffilEfcmKP l TTw, KPlTTa. KPITPa 
7)<X bmmcc-r>^rm2 4. 02 5. 1212 6 CDS** 

[ 0 0 7 8 ] 13 2 1 OXr j 7'8X:{Z^>is>m&&f% 

Netmmmmmo t i^6i2 7. ^2 swsit 

PMAX. IWXhW^ITPMIN^Sjll, 
TP I T 1 ^^:fai^hfflcDrHlcc^>n^T P I T 1 CO 
m*. i/cTPITl^IMx^JITPM 
AX£r, TP I T 1 frM'NiM&T^&m&liX I TPM I 
N^HWXhWiTP I TiU-CiH^LT^) ('J ^ 

[0 07 9] B 2 9 ttgaSS««*«ri»f ^ 7 D - 
S£^£ 0 FRG- \<Dt* (?5£*KBS) tCU^r ^ 

7'3-ci3 3 o^rtSit^^ yztemrzcticj:*) 
n&M&&<Dmm&»i&mimT 1 ambRG^ifu 
cn^xr 776r@ m^m^mmm^m t 1 ambo 
tcAn^„ fHj^icur. F_Rs=i©i* cj-yfi 

Sfcfc*) CC«X^ ^^*4-CS3 1 

*TSCiCc<fcO 'J ^^«ISB*©BaS«ffl«^T 1 a 
mbRS^r. £/c2 OCD? ^ y £ & 0 T2$>Z> <b £ GUiX 
T-^ ^'5^3 2^F^^d:-r^^ ^^^r^CiCC 
J:>3ifi»ilR»coB«ffiSl3a*J*T 1 ambNM^© 

a m b 0 CCA*i<£>„ 

[0 08 0] 02 9(DXr7 7'9tt«iP7|<gTw, 
mEEPa*»6S3 3, i3 4W§inr-7'j^ 
^■T^CiCCjrOTkta^iEi^K 1 ambTW, 

mil^JS^iESK lamb *J8ttti-*-£. ^f^lOt 
»C©3g«ja«*»ESK 1 amb^Ot 
[0 0 8 1 ] 

[»7 ] Tlamb=TlambOxKlamb 
<D5$K: J; 0 Stt£StiM»T lamb ^#tH"r 
[0 0 8 2] ±ie©|«jE»»K lamb T W v K 1 a m 

3 3, H3 4O«ftttt3«aE*-C©JBRIS**«0^yS 
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tor**, -rttto*. fi*«Kjccig«ija»j*7&<^ia 

i ft & J: &c ^ L r c * £ © . 06*fflffiJ «*Sf4©SS 

jfawii » h c ( c item -r s a s# m c > /c#> r * 
n-rncc Lt^>i33, 034 oy&mxmMmtz 4>©r 

[0 08 3] 135 A K^In|f£ilH(D*tIiai^ P-'C 
10 #>£ 0 Xr'^'lTW^-fe^g. ^>^>lellriil^ 

S«leI«iiST N E D N E Sr-SfcHT 

[0 0 8 4 ] @SIsIltoilSTNE^Iimcotir^3 

1, 2r^iP*fflTw^K*ii*COfil^6H3 7£|*J 

Si t s f - s c i cc«fc 0 i«r Fina 

i^yfySEBa t CCCBC/tWlEfi«ia3 8<DJ: 
/cffi*@«lI!«E*I$T N E iltlHit^. 

[0 0 8 5 ] S3 s^x-r-^^srfiiaagg^jflw^T 

Iamb (i2 9rlfri^) ^6I33 9^^i-r5 
7— *^t, £ mmt Z> C <h CC J: 0 KDNE 

[0 08 6 ] 

30 [£fc8] D N E M I = (1 - KDNE) xDNE. 
DNEP I =KDNExDNE ( 

(o^r^c >mmmpm. b mmmmmmc 

SIO^T^^JtaJfiDNEM I . DNEPI^^ajb, 
Ctlh&mWMDNEM I , DNEPIiCS^Xf 7 
^8. 9 CC:fol*T^ >P||W$IESQ f I scM. 
hiB^RSISiESI t I s cP^ggtSo 
[0 08 7 ] CCt, m3 9<DmWStft&9h»KDNE 
<D&mzmS7 (b) tCttifc£l±tc*><D-e$>Z> 0 -ftet} 

■b^mmmmfr a 3 j^jt-cfi kdne cDf®« 0 r-^> 0 , 

40 S«ia*J*7&iA 3ct0/h? < £c£Cco*i-C*;*< ^0, 
^M^l^^A 2-C 1 ffCDf-^^ri^o ^6CC^i^ 
«W^3 < &&K:on-C/jN£ < JCcO A 1 J£TF-C««« 
0 6CM€>o C<Dtc*b. KDNE<DmW 1 CCific^< C5i^ 

0, C(Di^CCKDNE<DfB^0iCi£^<C5i^X hPgff 
ct 0 h Jl/ ^ ^ $IJ W t & f ifi « -S © CC *HC L r > 

MSI (b) 7?^b/cA 1 . A 2. A 3*CC"Cfe« 
50 Atiri^ B */c, H3 9<DA22S-C«^fi©li1+ 
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L tc <h £ > -< > p^9« r h iU i7 $lj 'ft* ff o r C CD[pI 
T'&ft0> o 

[0 0 8 8] _hi5<£>^ >*®WffliESQ f I s c Moyffi 

IES I t I s c P<ommcn>-a<zm4 so^n-cccfc 

^CD:X^C07Jl/^'J XACC'fjE^ (ffe<D*ij-ffli 10 

[0089] 
[ft9 ] 

«(/) - jo>je(o +—/*<)* + *z>^P} + 

fc/cl. u ( t ) ttJUffcSL KPCiitW^-Y>. KUJ 
»5*B*5e»* KDU»m e ( t) Uii, u 
( t 0 ) «u©8MWffir*£. 

[0 090) JH4 0^6W«i, S40iC*5(,> 20 

KIM, KDM^l^Xf 7 7 4 2tg^V>K 
I M<bfU0^r^ri®SDN EM I £:flK*T 
[0 0 91] 

[& 1 0 ] IscMI = IscMI._ ft +(d T/K I 
M > XDNEMI, 
/c/cU d T : ?SflL£3JH. 

I s cM I : Is cM I (DmMB. 
<Dj£-em&ffilEm I scMI41*U Xf77'3rc 

I s cM I iT^o 

[0 0 9 2 ] Xfy :/4r««9^T*IJW&DNEM I 
cD^f i t»#^V > K D M £ ffi I >X 
[0 0 9 3] 

[jftl 1] I scMD = (DNEMI-DNEM 
I n . x ) xKDM/dT 

fc/a, DNEM I : DNEM 1 (DrnmB. 
<OST>«#WJIE«fi I scMD4»*0. ^^-v^S-Ctt 
Wiy^yKPM, Sfl0^r*IJ(BlffiDN EM I . fg^ffiiiE 

mi scmi. mtmiEm. i s cmd^^t 40 

[0 0 9 4] 

[|5(12] Qf I scM=KPMx (DNEM I + I s 

cMI+1 scMD) +QfMini. 

fc/cU Q f M i n i : WWtt, 

CO^CJ: *) * 4 >*M^iESQ f I s c M*#tti-r £ 0 
[0 0 9 5] CCt, a^*SiEfi[<OttlWffl-C*SQ f M 
in i Kte7W F^©»«lti0 1/4- 1/21 

[0 0 9 6 ] Jbf53 0(Dy^>KPM, KIM, KDM 50 



Vi K 2 0 0 2-2 3 5 59 0 
IS 

Oirc^tcoi*TWS4 1 lc£K)t&W?Z> 0 1 tcteu 
^ y' 1 ■CiiitW*'-* >-lT*:fifiK PM B . 

mp i T«fari:tw^^>KPM^«a-rs. ri«k:o 

K I MB. KDMB, ffi«jfl#J^t»iEf*«K I M L . K 
DMLfcJ:W^ hiffl94B#»J»ffliEtf^K I MP I T. K 

dm p i T©fBra^y-r>K i m. »»y-f>KDM 
* hm&tmmffiiEmmx— *mm-ctj:< . s^ak pm 

B, KIMB. KDMB12IS4 2 CO J: 5 6C?££PtK*ST w 
tCCDDr, £M®jM^ffiIECfc»KPML. K 1 ML. K 
DML&2H4 3COcfc0CC^jaHSmctDDr, ^h* 
W^iiE^KPMP I T. K I MP IT, K DM P 
I T12EI4 4CDct^CC^X hWWBSJHTP I TCCEfcCT 

[0 09 8] CCt. 0 4 2"C«««^Tf*CC*tLrlS 
*Um& ¥ A > 3 < ft £ J: 5 CCs£^ L T I » 5 < L ft 

[009 9] ;xcc, *X h ^^FWffliEffi I t I s c P 

y\-citm, »»©§^>KPT . KIT. K 

D T ^ilUci^ ^ y ^ 2 r 
[0100] 

[»13] I s cTI = I scT I„.| + (dT/K I 
P) XDNEP I , 

tctdu. dT: mwmm. 

IscTI..,: I s c M I (Dffitnim. 
<D&Cj:K>mftffi]Em I s cT I ^ilf L, ^f77*3 

«#ffiuEffiI s cT I <hlT£ 0 Xf^'4t 
[0101] 

[ft 1 4 3 lscTD= (DNEPI-DNEP 

xKDT/dT, 
fc/dl, DNEP I „_ a : DNEP I <Dm\£l1Ms 

r 

[0102] 

[S15] I t I scP=KPTx (DNEPI + I s 
cTI + IscTD)+ITPini. 
/c/cl. ITPini : flJJWflL 

^tccfco^x hmmmmmjEM itisc pzmm-r 

[0103] ITPini 1 2 ^COQ fMinii 

[0 104] W SS^CD^y^>KPT 4 KI 

T, KDTOiH»^oi^r«S4 6«^U-iCcfcO^ 

1-^. c©.«iai«ia4 i <ti5j^-c^>^ e ^ftt>^ v ^4 
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A>. St^>0)I:«KPTB. K1TB, KDT 
B. Saijft»J*tBiEfi6jttKPTL. KITL, KDTL 
fccfctftf;* hnHJWB^lWl«IEf*.»KPTP IT. K I TP 
IT, KDTPI T<DWrtfcW^ OKP T . A 
>KIT. My-/>KDTMI^ IMKPT 
B , KITB, K D T B \Xm 4 7 <D J: 9 6C^i6|I*»T w 
COEDT. !£5lifl*J^tSiECS»KPTL. KITL. K 
DT L«H4 8<D<fc -5CCS51«*|1SCCJEG'C, 
WMiiE^KPTPI T, K I TP I T, KDTP 10 
I TWH4 QOcfc^tCr^ hfW^WTP I TCCjSCr 

[0105] C<D£-?<,CUr^ A >*M«IEMQ f 1 s 

cMtexvtfx bmmmwffiJEm itisc p^iiu 

/c6^3 SCC^^^-r ^1 0, 11 rc^6Ml^ 
[0106] 

[Ifcl 6 ] TQfMI = Qf + Qf I s cM. 
T I t P-TP I T + I t I s c P. 

(D&jZICJ:*)* -Omm&TQ f M I . li^hilt 20 
[0 107]—*. T A Y >\<^bM&.<DV ■< - K'<* ^ 

mi. *x vmmmmTP \ Tz^cDzzmm** bm 
mmmr i t Pi-r^ 

[oio8] h«Hs«a«saawj*^6 

#4;U£S5 8tC^L/cJ:^CC 30 
[0109] 

[SU 7 3 TQ f P = Q a c/T lamb-TQfMI 
<D5£lc<fc 0 tf* hPRftMTQ f P£»ttJ-r*itfJ:l>. 

[oiio] <et>r. y-f>*iiiTQfM i . mm* 

MIMSTQf P. l«#XHBiie«!TI tP«:ffll» 

coiii] ^c, ^mmzmcoTA v )\sn<ovzm*m 

[0 l l 2 ] fcrte, (5l^-C W:B*<Dfc:tf> 3 ooii^t^ 

-<>«s*Ba»&B#»!*EiO6cor*5 0, utcfr~z>xj a^> 50 
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[ 0 l l 3 ] ^f!5 0(a ) MMJ^TtafcC* 
iffiSil*KB$ (i39tA3tl±Oit) Oi#/f;T'#>* D 

■*>Sn. C<7>il{cH(oI|siiffiN e#B«fflJ:9Jb#fL/c 

[ 0 i 14] c©^^6^7> hiwwa^w^c-r-socc 
w-c * *mwr z> n&#**9 b . 1a 3 9 -c^m^j^ 

#A 2CD^i^o/ci€r^S5 0 (b) ©ififr* 

z&mmztiz c— *§jw8#jbo . h 
;u * <D£*acc <* 0 m^mM^N e <fc 0 l tc 

[0 115] CCDia^. H«#4a^A#<^3tl 

t&fj:^<Dx?s A>mm<fC£K>mmm>&mte h^^«sg 

i?nt4o^ *fca«^mia«l*T 1 ambUlfett 

«S*Wtcc<D@«^mifi«*T 1 amb^Mt^l 
-Cfo&tctb (»17S#JS) • hPg£NCcfc9f^<E> 

(c)©iSir*6. -r^cto^, §50 (a) i|^I«Cc 
^lel^aNe^@«fflJ:>5(g;TOfc<b#«:»^-r>* 

[0117] <^cc. mzmmm-ctemimm&imicitt 

[0 118] pj^y xwwt^^-^i^ix^ 
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& < & o . etm * - f > i la Ti»o>epa«K*i« < & 

[ o i i 9 ] m 5 i £m*mic%iwrz± , * ^ i 
■erase* i ra««c u r nj^ y X)i>&msb-r zr****. 

-<?iC**?L2>7-'*-<? YtbTDT YVNT^T^, 10 

coOTJaBBtefti^r. i*loraiMS-r*. 

[0120)Xf-; 7 , 2rii^X h*S*:7 ^ ^'F__PO 
ST^^^o 77^F_POST= 1 <D£Z (yY-Xtm 

^.-^ahTDTYVNTP^IIL. C^f 77* 
4rt^@ifa-f atTDTYVNTFit^ — 
^ y f _P O S T = 0 <D± # CCtiX-r 7*2J:^ 
*7 ^B^Mf^-fYtbTDTYVNT^©^^ 

A-f-fttTDTYVNTFitS. 20 
[0 12 1] CC-C, 135 2<m$t$£tf* HWMfte 

n £ pj^ j xivtmfrti \mc wcfc o r **c*ra . 

BESi*- t'> 1 1 aCCJ:0@4X5ti&»x^jb^s«isij 
££<£rC. NO 1 3 P F 1 4(DTO^^> 

[0122] 3Qc*jBI5 2©«tt«!*fX h*W£*f =bfci> 

fcffliEaiS^ffii lt©fa-f4l:TDTYVNT 
<t - 7 4 ttZ&BS-? 2> <fc 5 L r & 

[Bl 1 ] fll lHIBB«©W»t/^^Aia. 

B2 ] «»*«10fli**IBWt4fc«)07 a - ^ t 

[03] m*immmm<D<ffi!M. 40 
[i^4] m*mmm<D*mmo 

[0 5] y 'j > ^AE G RicDilf ?:l^B^-rS/c«!)© 
7D^f t- ho 

hp 

[0 8] i*m$hmnffiMJEm<Dm$m* 

[0 9] 'J * =y 7<DWLl£$:&W-?2>tctb<Dy P 

K 

[010] W^Sfe^ ^ ycD»^€:»^-rS/cA07 P 50 
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ho 

[011] tf* vmMv ^ ?c^fc*i&w-* Z>tc&><oy 
p-**- h„ 

[012] @«^RB«B$WOia«*M?8-r-S/c^<D7 P 

+ - ho 

[013] S«R£«M«p«eS4:fil<D4$1£ia ( F_PO S 
T = 0 ) o 

[014] B«i««P$JHS*ffl0>»14ia ( F R S = 

1 ) o 

[015] @«3£i««P$»«*ffiOfiFf4S ( F R G = 

1 ) . 

[016] *»»IEffi«G>«Fteia 0 
[017] ««aat(BiE«tt©«Fl4H. 
[018] ^MBEffliE^CD^i40 o 
[019] **£W»B$W©»14EL 
[02 0] «^«*»B*JW©*S140. 

[B2 1 1 w hmmmmoimm.&t&W'fztc&KD'ya 
[022] rjix b m8immm*m<&mtem (f_rs- 

1 ) o 

[023] *x v^mmmm&^m<o^m <f_rg 
= 1 > . 

[024] *i&miEmi&<Dm£m. 

[02 5] ^M&miE%fk<Dftnm. 

[026] ttEmjEm&<D&tm. 
[027] h mmmmco^nm. 

[028] m^** bmmmmvn&mo 
[029] mm&^&mm<omn*mm? z>tc&><Dy p 

ho 

[030] nmmmmm^m^omnm. 
[031] * ^iiEi«a«2a««i*©wttig. 
[032] mi$m&mmm^m<mmm<D¥ftem a 

[03 3] *ffl*BiE»»0«Fttig. 

[034] *§&KmjEmk<Dimmo 

[03 5] F)i>l&mM&mffl&mw-$-2>tc.zb(D7a 

ho 

[03 6] B«gMB*ff©«»*«Wr*3rc«>©7P- 

ho 

[03 7] @«lsBtejSffS;«i©^ia. 
[038] ^ r V mHtiiESCD^0o 

[039] *fjffla^>ie{^cD^Ftt0o 

[040] &mmffi]Em(Dmn&mm-?2>tc.#><D'7a- 

* + - ho 

[041] - k^'^ ^^-r>©ia»^r»^-r^/c«> 

O^p-5 1 ^- ho 

[04 2] ^-V>S*fflO«Ftta. 

[043] sfUA#]^fniEtR«[<Djm±ia. 
[044] hmmmmffijEi&WKDmkm. 

[04 5 ] #x hWitBSWMiEjBOSS^ittWr^/c* 
CD^ P — ho 



23 

<DV D — ^ i-— ho 
[04 7] y-Y >a*ffi©«H8fe0. 
[04 8] aE«ia*J*MiEf*»C0«Fl4ia. 
[049] *X h«Stll$inM)iEfiRft04«ttH. 

[05 0] mi mmtm<D\rm*mn?&tc&<Dmz 

[05 1 ] S2^IEi©I»@S7 r a-7' *J:t©i»» 

[052] m2nmmi&<D7tix bmmmmm^^-T- * 

[0 5 4 ] m2<DmM<D9\s-~A»fcmo > 



(13) t#KI 2002-23 5 5 90 

24 

* [ 0 5 5 ] m 3 <D$tW<D 2 U - A#tCS0 o 

[05 6 ] tf* h^H^X^<^U/ci#^C7Kx h 

«wotR-Bt. v vfrv&xfvm (ho co-^ti-eti 

[057] ©J (Slffi5> icJ CSHJt K D N E tffidbSOCCffiaia 

t£0o 

[05 8 ] ^l^ttES©^ hlltSOiS^^f 
Z>tc&><DV P — ^ + — ho 
10 [fl^©!*^] 

6 «S*4*B#F 
15 =3 > h a-;^ — ^ h 



[01 ] 



[02] 




c 



si 

S2 



3 



Ref. Job 



Ne.a«fcyilqdrv3SJ| 
1 



S3 Mqdrv€-a(7kia^)»iE(Qf»iE) 



S4 



Q-f1_hlfi»J|lB(Qf) 



C 



End 



[07 ] 

[03] [04] {fcgSft^&:£#t 




Ne rpm Ne rpm 



(14) 



*5JSJ 2 0 0 2 - 2 3 5 5 9 0 



SI 
S2 
S3 

S4 
S5 
S6 

S7 



[H5] 



V OacjBI > 



QacO = ( QasO/Ne ) x KCON# 
I 



Qacn = QacO # Z~ n 



Qac = Qac n _ 1 x(1-Kvol xKin) 
+ QacnxKvol xKin 



( End ) 



4ms. Job 
Ref . Job 



Kvol=Vc/Vra 
Vc : 1 •>«:/*' Si* 
Vm : 



[08 J 



KinH2 




Ne rpm 

[016] 



Tw °C 



si 

S2 
S3 
S4 



[06] 



Qac.Qf.Ne^i* 



Qac.Ne^yKinHI^Jf 



Qf,Nei:yKinH23||f 



Kin = KinH1 xKinH2 


1 





( End 



im i 3 ] 



TMITB 




Ne rpm 



(15) 



fcSKJ 2 0 02-23 5 590 



v f rskes; J 



[139] 
1 0Oros. Job 



SI 



< F_RS n . 1 =Q? y*L 
S2 jVes 



lntgNES= lntgNES n _, +Ne 
33 



I 



1T~1 h 

lntgNES = 0 



lr»tgVSPS=0 



lntgVSPS= 

lntgVSPS„_,-l-VSP 



S5 



<C lntgNES>CERS# ? V^? . 

-75i ' ?1 i 

<f ntgVSPS > VSPRS# ?Y 

ITii 



S6 



No 



S8 



F RS = 1 



F RS=0 



v f RGgfts y 



[010] 

100ms. Job 



SI I 

< f_rg,,„=o? ~yjg 

S2 | Yes S4 



lntgNEG=lntgNEG„ ,+Ne 
53 



I 



lntgVSPG = Q 



lntgVSPG= 

lntgVSPG„.,+VSP 



S5 



< (lntgNEG>NER6#?) >. 



No 



S6 



Yes 



F R6=1 



S7 



1 



< fntgVSPG>VSPR6#?^ 
rVes 



No 



S8 



F_RG=0 



[017] 



CD 



Ta °C 

[018] 



Pa hPa 

[131 9 ] 



MITHAX 




Ne rpm 



C &»d ) 



&m 2 0 0 2 - 



2 3 5 5 9 0 



[HI 1 ] 



[112] 



y F PQSTBftg J 



20ms. Job 



No 



No 



jYes 

52 <PaMn# < Pa < PaMx ? 
] jVes 

53 <TaMn#<Ta<TaMx?\ 
^ jVes 

54 <TwMn# < Tw < TwMx ? 

jYes 

55 < 6acMn# < Qac < QacMx ? \ 
v_ | Yes 



No 



No 



S6 < (F_RS=1XttF_RG = 1 ?y 

| Yes S8 



S7 



F POST = 1 



t 



FPOST = 0 



C End ) 

[014] 

Bfll£'8t^ttiai^(F_RS= 1 ) 
TMITB 



S1 
S2 
S3 
S4 
S5 
S6 
S7 
S8 



Ne, Qf N Pa. Tw. Ta. 731' 
I I 



m^igTMiTBatif 



»jE#»KMITTwijtW 



tt2E£&KMITTa;ftX 



«IEfii»KMITPajSiW 



KM_ I T = KM ITTw x KM I TTa x KM I TPa 
i 



TMIT1 =TMITBXKM_IT 



( End ) 



[El 5] 



at 

O) 




ag:fcqtftH3*Bg:$:fe(F_RG= 1 ) 
TMITB 



Ne rpm 

[03 4] 

KlambPA 




at 
e 



i 



HO 





Ne 


rpm 






05 3 ] 




) ^ f 


PID 


Qflsctf „ 


TQfUt 







[02 0] 



MITMIN 




Ne rpm 



1-0 



Pa 
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